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I. OBJECTIVE OF SAMPLING EFFORT

The Arizona Department of Environmental Quality Site Assessment Hydrology Unit will conduct 
this field sampling effort to gather data as part of a Expanded Site Inspection (ESI) under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA or 
Superfund). The SI develops information through the collection and verification of data through 
a site reconnaissance visit, and the collection of environmental samples for analyses. Four routes 
of human or environmental exposure are evaluated as part of the Hazard Ranking System (HRS): 
groundwater, surface water, air, and soil exposure. In this sampling effort subsurface soil and soil 
gas samples will be collected to provide HRS data which will aid in the evaluation of this facility 
for further action under CERCLA.

The objective of this sampling effort is to determine if there has been a release of hazardous 
material to the unsaturated zone from the Pacific Fruit Express Company (PFE) property, located 
at 2501 E. Fairland Stravenue, Tucson, Arizona. Subsurface soil and soil gas samples from depths 
of 10-12 ft will be collected to determine whether a release of contaminants to the unsaturated zone 
has occurred and, if so, to identify such contamination. Subsurface soil and soil gas will be 
collected using the Geoprobe equipment.

Field sampling will be conducted under protocol accepted by the U.S. Environmental Protection 
Agency (EPA) as specified in the "Preparation of a U.S. EPA Region 9 Sample Plan for EPA-Lead 
Superfiind Projects" guidance document (Quality Assurance Management Section, U.S. EPA, 
Region 9, November 1992). In addition, the Arizona Department of Environmental Quality 
(ADEQ), Quality Assurance Project Plan, dated May 1991, was utilized in the preparation of the 
sampling procedures. Laboratories participating in the EPA Contract laboratory Program (CLP) 
will be utilized for subsurface soil analyses. The Field Analytical Services Program (FASP) mobile 
lab will be used for on-site soil gas analyses.
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II. BACKGROUND

A Preliminary Assessment (PA) of PFE was completed by Ecology and Environment Inc. for the 
EPA on February 11, 1983. It recommended a Site Inspection (SI) be undertaken for this facility, 
which was subsequently completed on March 7, 1989, by ADEQ. The SI further recommended 
a Expanded Site Inspection (ESI) be completed, based upon various factors including a large 
groundwater target population subject to potential Level I concentrations of tetrachloroethene (PCE) 
and trichloroethene (TCE).

Locally (within four miles of the site), groundwater quality in both the regional and shallow 
(perched) aquifers has been impacted by petroleum hydrocarbons and volatile organic compounds 
(VOCs). Although the precise vertical and horizontal extent of the contamination has yet to be 
adequately defined, the hydrocarbon contamination appears to consist primarily of diesel fuel 
(occurring as free product both in the perched and regional aquifers). The diesel impacted 
groundwater appears generally to be present in an area approximately two miles northwest of the 
PFE facility. Additionally, some VOC contamination (primarily PCE, at levels up to 770 /xg/L) 
of the regional aquifer has been documented beneath an industrial laundry approximately 1.5 miles 
northwest of the PFE facility. Investigation of both of these sites is currently in progress under the 
direction of ADEQ.

PFE was entered into the CERCLA database on December 1, 1979. PFE is listed in the RCRA 
database (dated July 19, 1993) as a Full Quantity Generator.

PFE is located in Township 14 South, Range 14 East, Section 20, (NE 1/4, SW 1/4, NW 1/4), and 
at 2501 E. Fairland Stravenue, in Tucson, Arizona. From 1907-1976 PFE was owned and operated 
jointly by the Southern Pacific and Union Pacific Railroads. However, from 1976 to the present, 
the facility has been operated solely as a division of the Southern Pacific Railroad (SPRR). 
Although until recently PFE employed approximately 400 persons, cutbacks within the last several 
months have significantly reduced the number of employees (currently at 23, with further reductions 
expected). The site occupies 110 acres and includes approximately 30 structures and 15 railway 
sidings. The site includes a surface water drainage system (installed about 1959) which underlies 
much of the site, including the railway car washing facilities. It discharges directly into an oil 
water separator and to a surface impoundment. The facility also was served by an ice plant from 
1907-1968. It was located along the Southern Pacific Railroad tracks approximately 1.5 miles 
northwest of the northwestern comer of the current facility boundary until it burned down in 1968. 
The site layout includes a "balloon track" utilized by the SPRR to mm their locomotives around. 
At various times, from 1958 to the present, PFE and/or SPRR utilized the space within the balloon 
track for storage of various debris piles. Just southeast of the balloon track is the surface 
impoundment, which serves as an emergency by-pass to the oil water separator and site drainage 
system. When surface water runoff is such that the capacity of the oil water separator to treat it 
is exceeded, the separator is simply by-passed and the effluent passes directly into the lined surface 
impoundment (designed for a 100 year flood), remaining there pending evaporation of the effluent. 
South of the surface impoundment the western incinerator ash pile is located, one of two former 
ash piles located on site. The ash piles resulted from historical burning of debris accumulated from 
operation of both the PFE site and the SPRR. Approximately one half to three quarters of a mile 
to the east near the southeastern property boundary is located the site of the other former ash pile. 
Also near the eastern ash pile is located the dmm storage area where apparently empty drums as
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well as partially filled drums are stored. Although it is not clear what the empty drums always 
contained, at the time of the January 1991 site visit the partially filled drums contained used 
lubrication oil and used anti-freeze. In this same general area of the site and slightly to the east 
is located the hazardous materials storage area, a chain link fence-enclosed area. The entire PFE 
site is also enclosed by an eight foot chain link fence. Access to the site is controlled by a manned 
security gate.

Previously there were seven underground storage tanks (USTs) located on site, two containing 
gasoline, one with diesel, one with an alkaline soap, and three with used oil and/or solvents. All 
were removed in approximately 1988. There were soil samples collected from beneath all the 
removed USTs which were analyzed for total petroleum hydrocarbons (TPH), as well as for 
benzene, toluene, ethylbenzene and xylene (BTEX).

Although PFE does no manufacturing, it does clean, repair, and maintain refrigerated railroad cars. 
This involves rebuilding and repairing the diesel generators and refrigeration units contained within 
the cars. The spent wash and rinse water derived from cleaning of the refrigerated box cars is 
collected by the site drainage system. Additionally, PFE rebuilds and maintains railroad cars in 
general, as per Federal Railroad Administration Standards. Such work includes inspection and 
maintenance of wheels and brakes, as well as overall maintenance of the railway cars.

The topographic gradient (0.01) in the area near PFE is northwestward. The nearest surface water 
body to the site is Railroad Wash, an ephemeral stream that traverses the site. The nearest 
perennial water body to the site is a small pond located in Reid Park approximately one mile 
northeast of the site. The climate in Tucson is arid, with the calculated net precipitation from 
November through April (the period of heaviest precipitation) being -17.31 inches.
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FIGURE 4: LOCAL GROUNDWATER QUALITY NEAR THE PACIFIC FRUIT EXPRESS SITE
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IV. HRS CONSIDERATIONS/RATIONALE

A. Waste Characteristics

A. 1 Waste Type and Quantity

Washing of the refrigerated box cars is accomplished using water and an alkaline soap("Leeder 
Ardox, 368-G"; usage rate unknown). The runoff wash and rinse water passes directly into the site 
drainage system. The lighter, oily waste skimmed off by the oil water separator is contained within 
a 500 gallon tank and transported off site by a hazardous waste transporter, whereas the water, after 
treatment by the oil water separator, is discharged into the city sewer system. Rebuilding and 
servicing of the refrigeration units for the box cars involves the usage of "Safety Kleen" solvent, 
which is contained within parts washer bins at various locations on site. The Safety Kleen is 
recycled until it can no longer be used, whereupon it is removed from the site by the Safety Kleen 
Corporation. Other chemicals used on site (and the approximate amounts consumed annually) for 
maintenance of the railway cars and the various other vehicles (pickups, passenger cars, etc.) 
required by the facility include the alkaline cleaner "SP-312" (approximately 6,000 gallons per 
year); the solvent and paint thinner "SP-325" (approximately 500 gallons per year) containing 
paraffins, napthenes, chlorinated hydrocarbons, aromatic hydrocarbons and acetate esters; a 
powdered alkaline cleaner, "Turco Alkaline Cleaner" (approximately 500 gallons per year); 
chlorofluorocarbons (approximately 400 gallons per year) and unknown amounts of both isopropyl 
alcohol (used to fuel heaters in the box cars during the winter) and ethylene glycol. There is 
reportedly no information available regarding the types or amounts of solvents used prior to 1980. 
The site does contain a hazardous materials storage area (established in 1988), as well as various 
satellite hazardous materials storage locations. They may contain waste paint and paint thinner, 
sand blasting debris, other waste flammables, waste corrosives, and nickel/cadmium batteries.

Further information regarding waste conditions within the facility may be inferred from a review 
of the sampling conducted as part of the original SI investigation. Seven soil samples (including 
one duplicate) and six groundwater samples (including one duplicate) were collected on site in 1988 
and submitted to an EPA contract lab for VOC, semi-volatile compound, and metals analyses. All 
of these particular soil samples were collected in the vicinity of the surface impoundment (Figure
2). The groundwater samples (from the regional aquifer) were all collected from upgradient and 
downgradient wells within one mile of the site. The soil samples showed elevated levels of some 
semi-VO As (various hydrocarbons, phenols and napthalenes, up to 4,000 /zg/Kg); Freon 113 (the 
refrigerant utilized on site), at a level of 15 /zg/Kg; and chromium and lead were detected at levels 
up to 208 /zg/Kg and 858 /zg/Kg, respectively; no significant levels of VOCs were detected in any 
of the soil samples. None of the groundwater samples (all collected from the regional aquifer) 
showed significant levels of either VOCs or metals.

A.2 Proposed Sampling

This sampling effort is designed to identify any possible contamination by hazardous substances of 
the shallow subsurface soils on site. To meet the objectives of the sampling plan, a total of 25 
subsurface soil samples will be collected. These include two background samples and two 
duplicates for quality assurance and quality control purposes. Also, 27 soil gas samples will be 
collected at the same locations as the soil samples, as well as one ambient air (above ground)
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sample to be collected near the hazardous materials storage area (along the southern boundary of 
the facility), and a "system blank" of ultra pure air. Two duplicates will also be collected for 
quality assurance/quality control purposes. Soil gas samples are collected to provide a wider range 
of data for the investigation. One equipment blank will be collected from the soil sampling 
equipment prior to any sample collection, and submitted as a rinsate sample. The sampling is 
scheduled for the week of December 20, 1993.

The subsurface soil samples will be collected from depths of 10-12 ft below land surface (bis). The 
soil gas samples will be collected prior to the soil samples (and from the same borings) from a 
depth of 5 ft bis, and then the Geoprobe will be advanced an additional 7 ft for collection of the 
soil samples. The rational for all of the sample locations is provided in the following paragraphs. 
Sample locations were selected based upon aerial photo interpretation of photos dating from 1949- 
1992, as well as upon interpretation of land usage practices as determined from interviews of site 
personnel. The locations for the soil and soil gas samples are given in Figure 2.

Subsurface Soil and Soil Gas Sample No. 1 (P-1)

P-1 will be collected at the northeast comer of the balloon track, where aerial photos indicate 
minimal activities to have occurred historically (1947-present). This sample will serve as one of 
two background samples. This location was chosen to determine potential contaminant levels in 
the soil and soil gas where these media are not likely to have been impacted by site activities.

Subsurface Soil and Soil Gas Sample No. 2 (P-2)

P-2 will be collected at the southwest comer of the balloon track, where aerial photos indicate 
minimal activities to have occurred historically (1947-present). This sample will serve as the 
second background sample. This location was chosen to determine potential contaminant levels in 
the soil and soil gas where these media are not likely to have been impacted by site activities.

Subsurface Soil and Soil Gas Sample No. 3 (P-3)

P-3 will be collected inside the balloon track, where historical aerial photos indicate debris piles 
have been located. This sample was chosen because there are apparently no records which log 
historical storage and identification of materials and debris here, and consequently no information 
is available regarding the potential for subsurface migration of contaminants from the debris piles.

Subsurface Soil and Soil Gas Samples No’s. 4-13 (P-4, ..., P-13)

Samples P-4 through P-12 will be collected among a series of buildings where historical site 
activities may have potentially contributed to degradation of subsurface soil quality. Based upon 
the characterization of general activities which occur or have occurred in these buildings (as 
provided by facility records), and lacking specific information regarding improper/unauthorized 
disposal practices which might have occurred in these areas, data collection from these sample 
locations appears particularly valuable.

Subsurface Soil and Soil Gas Sample No. 14 (P-14)
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P-14 will be collected near the former location of the western-most incinerator ash pile, one of two 
former ash piles located on site. Collection of a subsurface soil sample here is particularly valuable 
due to the unknown yet potentially significant number of contaminants which may have been present 
within the ash piles.

Subsurface Soil and Soil Gas Sample No’s. 15-20 (P-15, P-20)

Like Samples P-4 through P-13, samples P-15 through P-20 will also be collected among the 
buildings where historical site activities may have potentially contributed to degradation of 
subsurface soil quality. Based upon the characterization of general activities which occur or have 
occurred in these buildings (as provided by facility records), and lacking specific information 
regarding improper/unauthorized disposal practices which might have occurred in these areas, data 
collection from these sample locations appears particularly valuable.

Subsurface Soil and Soil Gas Sample No. 21 (P-21)

P-21 will be collected near the former location of the eastern-most incinerator ash pile, one of two 
former ash piles located on site. Collection of a subsurface soil sample here is particularly valuable 
due to the unknown yet potentially significant number of contaminants which may have been present 
within the ash piles.

Subsurface Soil and Soil Gas Sample No. 22 (P-22)

P-22 will be collected near the west side of the hazardous materials storage area, at the southeast 
comer of the property. Although this structure has been in use only since 1988, it is important to 
collect a soil and soil gas sample here to help determine whether any releases have occurred.

Subsurface Soil and Soil Gas Sample No. 23 (P-23)

P-23 will be collected near Sample P-22, but on the other (eastern) side of the hazardous materials 
storage area. This sample is important to further help determine whether any releases have 
occurred from the hazardous materials storage area.

Subsurface Soil and Soil Gas Sample No. 24 (P-24)

P-24 is the duplicate sample of P-14, and will be collected as close as is practical to boring P-14. 

Subsurface Soil and Soil Gas Sample No. 25 (P-25)

P-25 is the duplicate sample of P-22, and will be collected as close as is practical to boring P-22.

Subsurface Soil Gas Sample No. 26 (P-26)

P-26 is the ambient air sample. It will be collected at approximately 2 feet above the ground 
surface near the hazardous materials storage area.

Subsurface Soil Gas Sample No. 27 (P-27)
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P-27 is the system blank. It will consist of ultra pure air.

B. Groundwater Pathway

B.l Hydrogeology

The City of Tucson is located in a broad, alluvial, northwest-trending valley which encompasses 
approximately 1,000 square miles. It has been classified by the Arizona Department of Water 
Resources as being within the Tucson Basin subarea of the Upper Santa Cruz Groundwater Basin. 
The Tucson Basin is situated with the Tortolita and Santa Catalina Mountains to the north, the 
Tanque Verde, Rincon, Empire, and Santa Rita Mountains to the east, and the Sierrita, Black, and 
Tucson Mountains to the west. These mountains are composed of intrusive, volcanic and 
metamorphosed sedimentary rocks ranging in age from Precambrian to Tertiary. The sedimentary 
basin deposits are derived from these mountains and, in stratigraphically ascending order, are: the 
Pantano Formation, the Tinaja Beds, the Fort Lowell Formation, and the Holocene stream deposits. 
These units together have been interpreted as comprising a single, unconfined, regional, sole source 
aquifer. Although these units appear to be somewhat continuous to the north and south of the 
facility, in some areas certain units may thin or become absent entirely.

Regionally, the Pantano Formation consists of poorly cemented to well cemented sandstones, 
conglomerates, and mudstone. This formation is of Oligocene age and unconformably overlies the 
various crystalline igneous, metamorphic, and sedimentary rocks that comprise the basement rock 
complex. The Pantano Formation is estimated to be thousands of feet thick within the Tucson 
Basin. The Tinaja Beds are of Miocene and Pliocene age and include three sedimentary units: the 
lower, middle, and upper Tinaja Beds. The lower Tinaja Beds consist of silty gravel and 
conglomerate. The middle Tinaja Beds are made up of a thick sequence of mudstone, gypsum, and 
anhydrite-bearing clayey silt. The upper Tinaja Beds consist of unconsolidated sand and clayey silt 
layers. The Tinaja Beds vary in thickness throughout the Basin, but are estimated to be 2,000 feet 
thick in the middle of the basin. The Fort Lowell Formation is of Pleistocene age and consists of 
unconsolidated gravel and clayey silt and is estimated to range from 24 to 434 feet in thickness 
within the basin. The Holocene stream deposits comprise modem flood plain and channel deposits 
associated with the numerous ephemeral washes and rivers that drain the Tucson basin. These 
fluvial sediments consist of unconsolidated and interbedded coarse sands, gravely silts and clayey 
silts. The thickness of this unit is highly variable and ranges from 20 to 100 feet along the major 
stream drainages.

The primary source of groundwater in the Tucson Basin is the Fort Lowell Formation. In the area 
around PFE, this unit is estimated to be 300-400 feet thick, with a transmissivity calculated by the 
City of Tucson Water Department ("Tucson Water") for wells perforated within this unit, to be 
approximately 50,000 gpd/ft. The Holocene stream alluvium is saturated only during periods of 
high mnoff and is not a source of groundwater in this area.

Well drillers logs for the on site monitor well indicate caliche from 0-50 feet, sandy silt with 
"caliche streaks" from 50-115 feet, and clay from 115-116 feet. However, a production well 
drilled within one quarter mile north of this monitor well indicates sand from 10-50 feet, and sandy 
gravel and/or gravel and/or sand from 50-500 feet.
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Depth to groundwater on site is approximately 114 ft (1991 data), in the perched aquifer, and 
approximately 187 feet (1987 data) in the regional aquifer. Groundwater flow direction in the 
perched aquifer is westerly, and northwesterly in the regional aquifer.

B.2 Ground water Use

Within a four mile radius of PFE, there are appproximately 29 public supply wells and 143 
domestic wells serving a total (1990) population estimated at over 573,000 persons.

B. 3 Proposed Sampling

A phased approach to sampling is being adopted, and therefore no groundwater sampling is planned 
for this phase of the investigation, pending soil and soil gas sampling results.

C. Surface Water Pathway

The surface water pathway will not be evaluated in this sampling effort due to a lack of surface 
water targets.

D. Air Pathway

Although PFE does have an air pollution control permit issued by Pima County (required for 
operation of the paint shop), the volume of air emissions from the site, particularly considering the 
recent employment cutbacks, does not appear to be significant. Additionally, the possibility of a 
hazardous waste-contaminated particulate release to the air originating from areas of bare soil on 
site does not appear to be a significant threat. Consequently, the air pathway will not be evaluated 
in this sampling effort.

E. Soil Exposure Pathway c

No surficical soil sampling is planned for this investigation. Chemicals maintained on site are 
considered to represent a comparatively low risk to the public. All potential sources within two 
feet of the surface are located above ground.
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hazardous waste-contaminated particulate release to the air originating from areas of bare soil on 
site does not appear to be a significant threat. Consequently, the air pathway will not be evaluated 
in this sampling effort. 

E. Soil Exposure Pathway 

No surficical soil sampling is planned for this investigation. Chemicals maintained on site are 
considered to represent a comparatively low risk to the public. All potential sources within two 
feet of the surface are located above ground. 
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V. REQUEST FOR ANALYSIS

The general analytical parameters for proposed sample analyses methods are identified in Tables 
2 and 3. Analyses requested through the EPA Contract Lab Program (CLP) are classified as 
Routine Analytical Services (RAS) or Special Analytical Services (SAS). The request for analyses, 
required preservatives and holding times for each sample are presented in Tables 4, 5 and 6.

It is expected the sampling will be conducted during the week of December 20, 1993. In order to 
meet the stated objectives of the sampling effort, a total of 25 low concentration soil samples will 
be submitted for SAS 8010A/8020A analyses and for RAS Total Metals and Cyanide. The SAS 
analysis has been selected for its ability to detect chlorofluorocarbons, as well as the comparatively 
lower detection limits attainable. The soil samples include two duplicates and one background 
sample for quality assurance and quality control purposes. One equipment blank per day for each 
particular Target Compound List (TCL), i.e. both SAS 8010A/8020A and RAS Total Metals and 
Cyanide, will be submitted from the soil sampling equipment for analysis as rinsate samples. A 
total of 27 soil gas samples will be submitted to the EPA Field Analytical Services Program (FASP) 
mobile lab for analyses. This includes two duplicate's, one system blank and one ambient air 
sample. The requests for analyses of the CLP and FASP are discussed below with respect to the 
sample matrix.

A. CLP SAS REQUEST

A.l Soils

Proposed soil samples will be analyzed through the CLP using SAS. The proposed method for the 
SAS soil analysis is the analysis of low and/or medium concentration water and/or soil samples for 
purgeable halocarbons and aromatics by SW846 Methods 8010A and 8020A (Revision 1, November 
1990), respectively. Due to a lack of information indicating otherwise, low concentrations of 
contaminants in the site soils are expected. The SAS Client Request form 8010SAS.CRF (Revision 
12-17-92) is included as Appendix A. SAS procedures in 8010SAS.CRF have been reviewed and 
are considered acceptable. The compounds to be included in this SAS request are those on the 
CLP TCL EPA Method 8010A/8020A + Freon 113. In addition to the compounds listed, 
trichlorotrifluoroethane (Freon 113) is requested for inclusion in this method. Table 2 lists the 
specific TCL parameters and appropriate detection limits to be covered by this request. 
Chlorofluorocarbons and VOCs that may have been used at the facility, the degradation products 
of these VOCs, and the VOCs detected in the ground water such as tetrachloroethene (PCE) and 
trichlorotrifluoroethane can be detected by this SAS analysis. The soil samples will also be 
analyzed using RAS laboratory methods for Total Metals and Cyanide. The inorganic Target 
Analyte List (TAL), along with the appropriate detection limits, is included in Table 4. Twenty 
five low concentration soil samples will be submitted for analysis.

A.2 Rinsate

One equipment blank per day from the Geoprobe soil sampling equipment will be submitted as a 
rinsate sample. The proposed method of analysis for the rinsate sample is the analysis of low 
and/or medium concentration water and/or soil samples for purgeable halocarbons and aromatics 
by SW846 Methods 8010A and 8020A + Freon 113 (Revision 1, November 1990), respectively.
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Analyte List (TAL), along with the appropriate detection limits, is included in Table 4. Twenty 
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The compounds to be included in this SAS request are those on the CLP TCL EPA Method 
8010A/8020A. Table 2 lists the specific TCL parameters and appropriate detection limits to be 
covered by this request. VOCs that may have been used at the facility, the degradation products 
of these VOCs (including the VOCs detected in the local groundwater such as PCE can be detected 
by this SAS analysis. A total of two rinsate samples will be submitted for analysis.

B. CLP RAS REQUEST

B.l Soils

Proposed soil samples will be analyzed through the CLP using RAS laboratory methods. The 
proposed method for soil analysis is the analysis of low and/or medium concentration water and/or 
soil samples for Total Metals and Cyanide. The compounds to be included in this RAS request are 
those on the CLP TCL and TAL. Table 4 lists the specific TCL parameters and appropriate 
detection limits to be covered by this request. Compounds that were potentially used or disposed 
of on site can be detected by this RAS analysis. Twenty five low concentration soil samples will 
be submitted for analysis.

B. 2 Rinsate

One equipment blank per day from the Geoprobe soil sampling equipment will be submitted as 
rinsate samples. A total of two rinsate samples will be submitted for analysis. The proposed 
method of analysis for the rinsate sample is the analysis of low and/or medium concentration water 
and/or soil samples for Total Metals and Cyanide. The compounds to be included in this RAS 
request are those on the CLP TCL EPA Method for Total Metals and Cyanide. Table 4 lists the 
specific TCL parameters and appropriate detection limits to be covered by this request.

C. NON-CLP REQUEST

C.l Soil gas

The use of the FASP lab is requested during this sampling event because ADEQ has experienced 
loss of soil gas samples, exceedence of holding times and inability to quantify contaminants by fixed 
laboratories within the state. Soil gas will be used to evaluate the site because recent publications 
have identified the shortcomings associated with conventional VOC soil sampling techniques and 
analytical methods. As no CLP labs are located within the state, these QA/QC problems are 
expected to be exaggerated by requiring shipment of soil gas samples to out of state labs. Soil gas 
samples will be analyzed on site by the FASP mobile lab utilizing the FASP Primary Analyte List, 
with the addition of two compounds (dichlorodifluoromethane and trichlorofluoromethane) from the 
FASP Supplemental Analyte List. Table 3, the Modified FASP Analyte List, includes the specific 
parameters and appropriate detection limits to be covered by this request. A total of 27 soil gas 
samples will be submitted. This includes two duplicates, one system* blank and one ambient air 
sample.

Region IX FASP Standard Operating Procedure (SOP) No. F93013, Analysis of Halogenated and 
Aromatic Volatile Organic Compounds in Whole Gas Samples by Purge and Trap Gas 
Chromatography has been reviewed and is considered acceptable. Table 1, Summary of FASP
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The compounds to be included in this SAS request are those on the CLP TCL EPA Method 
8010A/8020A. Table 2 lists the specific TCL parameters and appropriate detection limits to be 
covered by this request. VOCs that may have been used at the facility, the degradation products 
of these VOCs (including the VOCs detected in the local groundwater such as PCE can be detected 
by this SAS analysis. A total of two rinsate samples will be submitted for analysis. 

B. CLP RAS REQUEST 

B.1 Soils 

Proposed soil samples will be analyzed through the CLP using RAS laboratory methods. The 
proposed method for soil analysis is the analysis of low and/or medium concentration water and/or 
soil samples for Total Metals and Cyanide. The compounds to be included in this RAS request are 
those on the CLP TCL and T AL. Table 4 lists the specific TCL parameters and appropriate 
detection limits to be covered by this request. Compounds that were potentially used o.r disposed 
of on site can be detected by this RAS analysis. Twenty five low concentration soil samples will 
be submitted for analysis. 

B.2 Rinsate 

One equipment blank per day from the Geoprobe soil sampling equipment will be submitted as 
rinsate samples. A total of two rinsate samples will be submitted for analysis. The proposed 
method of analysis for the rinsate sample is the analysis of low and/or medium concentration water 
and/or soil samples for Total Metals and Cyanide. The compounds to be included in this RAS 
request are those on the CLP TCL EPA Method for Total Metals and Cyanide. Table 4 lists the 
specific TCL parameters and appropriate detection limits to be covered by this request. 

C. NON-CLP REQUEST 

C.l Soil gas 

The use of the FASP lab is requested during this sampling event because ADEQ has experienced · 
loss of sotl gas samples, exceedence of holding times and inability to quantify contaminants by fixed 
laboratories within the state. Soil gas will be used to evaluate the site because recent publications 
have identified the shortcomings associated with conventional VOC soil sampling techniques and 
analytical methods. As no CLP labs are located within the state, these QA/QC problems are 
expected to be exaggerated by requiring shipment of soil gas samples to out of state labs. Soil gas 
samples will be analyzed on site by the F ASP mobile lab utilizing the F ASP Primary Analyte List, 
with the addition of two compounds ( dichlorodifluoromethane and trichlorofluoromethane) from the 
FASP Supplemental Analyte List. Table 3, the Modified FASP Analyte List, includes the specific 
parameters and appropriate detection limits to be covered by this request. A total of 27 soil gas 
samples will be submitted. This includes two duplicates, one system blank and one ambient air 
sample. 

Region IX FASP Standard Operating Procedure (SOP) No. F93013, Analysis of Halogenated and 
Aromatic Volatile Organic Compounds in Whole Gas Samples by Purge and Trap Gas 
Chromatography has been reviewed and is considered acceptable. Table 1, Summary of FASP 
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Quality Control Requirements includes the analytical precision and accuracy goals requested from 
the FASP mobile Lab.

The reporting limits in Table 3 are expressed in the weight unit of nanograms (ng). These 
reporting limits will be adjusted based on the volume used for soil gas analysis to obtain 
concentration units of ng per milliliter (ng/ml) or parts per billion.

The reporting requirements requested from the FASP lab are identical to Section 8, Review of 
Analytical Results and Section 9, Reporting as included in SOP F93013.

TABLE 1
Summary of FASP Quality Control Requirements

QC SAMPLE
ACCEPTANCE CRITERIA FOR 

WHOLE GAS SAMPLE FREQUENCY

Blank Less than reporting limit of all target 
analytes

1 blank analysis each 24 
hours

Initial Calibration Relative Standard Deviation _< 25 % for 
average analyte concentration factor

As necessary

Continuing
Calibration

Percent Difference for concentration 
factors compared to initial calibration <L 
25%

1 continuing calibration each 
24 hours

Laboratory Control 
Sample

70%-125% After each successful 
calibration and each 10 
samples

Surrogates 65%-130% Every analysis

Matrix Spike and 
Spike Duplicate

Recovery: 65%-130%
Precision: RSD <50%

1 set per each 20 field 
samples analyzed or weekly
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TABLE 2
Target Compound List - 

EPA Method 8010A/8020A1

Contract Required Quantification Limits (CRQL)J

Parameter
Low/med. Water 

’ Pg/L
Low/med. Soil/Sediment 

**g/kg

Benzene 2.0* 2.0*

Benzyl chloride 2.0 2.0
Bromobenzene 2.0 2.0
Bromodichloromethane 1.0 1.0
Bromoform 2.0 2.0

Bromomethane 3.0 3.0
Carbon tetrachloride 1.2 1.2
Chlorobenzene 2.0* 2.0*

Chloroethane 5.2 5.2
2-Chloroethyl vinyl ether 1.3 1.3

Chloroform 0.5 0.5

Chloromethane 0.8 0.8
Dibromochloromethane 0.9 0.9

Dibromomethane 2.0 2.0
1,2-Dichlorobenzene 4.0* 4.0*

1,3-Dichlorobenzene 4.0* 4.0*
1,4-Dichlorobenzene 3.0* 3.0*
Dichlorodifluoromethane 2.0 2.0

1,1-Dichloroethane 0.7 0.7
1,2-Dichloroethane 0.3 0.3

1,1-Dichloroethene 1.3 1.3

trans-1,2-Dichloroethene 1.0 1.0
Dichloromethane 1.0 1.0

1,2-Dichloropropane 0.4 0.4
cis-1,3-Dichloropropene 3.4 3.4

trans-1,3-Dichloropropene 3.4 3.4 ‘

Ethyl Benzene 2.0* 2.0*

1,1,2,2-Tetrachloroethane 0.3 0.3

1,1,1,2-Tetrachloroethane 0.3 0.3

Tetrachloroethene 0.3 0.3

Toluene 2.0* 2.0*

1,1,1-Trichloroethane 0.3 0.3
1,1,2-Trichloroethane 0.2 0.2

Trichloroethene 1.2 1.2

Trichlorofluoromethane 2.0 2.0

1,2,3-Trichloropropane 1.0 1.0
Vinyl chloride 1.8 1.8

Xylenes 2.0* 2.0*

Trichlorotrifluoroethane 0.5 1.0

(1) Specific quantification limits are highly matrix dependent. The quantification limits listed are for guidance and may not always be achievable.

(2) Quantification limits listed for soil/sediment are based on wet weight. The quantification limits calculated by the laboratory for soil/sediment, calculated on dry 
weight basis as a requirement by the contract, will be higher.

.(*) 8020A Compounds, CRQL determined on PID
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1,2-Dichloroethane 

1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 
Ethyl Benzene 
1, 1,2,2-Tetrachloroethane 
1, 1, 1,2-Tetrachloroethane 
Tetrachloroethene 
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Trichlorofluoromethane 
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TABLE 2 

Target Compound List -
EPA Method 8010A/8020A1 

Contract Required Quantification Limits (CRQL)2 

Low/med. Water 
µg/L 

2.0* 
2.0 
2.0 
1.0 
2.0 

3.0 
1.2 
2.0* 
5.2 
1.3 

0.5 
0.8 
0.9 
2.0 
4.0* 

4.0* 
3.0* 
2.0 
0.7 
0.3 

1.3 
1.0 
1.0 
0.4 
3.4 

3.4 
2.0* 
0.3 
0.3 
0.3 

2.0* 
0.3 
0.2 
1.2 
2.0 

1.0 
1.8 
2.0* 
0.5 

Low/med. Soil/Sediment 
µg/kg 

2.0* 
2.0 
2.0 
1.0 
2.0 

3.0 
l.2 
2.0* 
5.2 
1.3 

0.5 
0.8 
0.9 
2.0 
4.0* 

4.0* 
3.0* 
2.0 
0.7 
0.3 

1.3 
1.0 
1.0 
0.4 
3.4 

3.4 
2.0* 
0.3 
0.3 
0.3 

2.0* 
0.3 
0.2 
1.2 
2.0 

1.0 
1.8 
2.0* 
1.0 

(1) Specific quantification limits are highly matrix dependent. . The quantification limits listed are for guidance and may not always be achievable. 

(2) Quantification limits listed for soil/sediment are based on wet weight. The quantification limits calculated by the laboratory for soil/sediment, calculated on dry 

weight basis as a ~equirement by the contract, will be higher. 

.(*) 8020A Compounds, CRQL determined on PID 
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TABLE 3 
FASP Analyte List

Parameter

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride

1.1- Dichloroethene
1.1- Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform

1.2- Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane
1.2- Dichloropropene

1.2- Dichloropropane
1.1.2.2- Tetrachloroethane 
trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane

1.1.2- Trichloroethane 
Benzene
cis-1,3-Dichloropropene
Bromoform
Tetrachloroethene

Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
Styrene

1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene

Dichlorodifluoromethane
Trichlorofluoromethane

Reporting Limit 

nanograms

10.0
10.0
10.0
10.0
1.0

1.0
1.0
1.0

1.0
1.0

1.0
1.0
1.0
1.0
1.0

•1.0
1.0
1.0

1.0
1.0

1.0
1.0
1.0

1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0

1:0
1.0
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TABLE 3 

F ASP Analyte List 

Reporting Limit 

Parameter nanograms 

Chloromethane 10.0 
Bromomethane 10.0 
Vinyl Chloride 10.0 
.Chloroethane 10.0 
Methylene Chloride LO 

1, 1-Dichloroethene 1.0 
1, 1-Dichloroethane 1.0 
cis-1,2-Dichloroethene 1.0 
trans-1,2-Dichloroethene 1.0 
Chloroform 1.0 

1,2-Dichloroethane 1.0 
1, 1, 1-Trichloroethane 1.0 
Carbon tetrachloride 1.0 
Bromodichloromethane 1.0 
1,2-Dichloropropene 1.0 

1,2-Dichloropropane ,1.0 
1, 1,2,2-Tetrachloroethane 1.0 
trans-1,3-Dichloropropene ·LO 
Trichloroethene 1.0 
Dibromochloromethane 1.0 

1, 1,2-Trichloroethane 1.0 
Benzene 1.0 
cis-1,3-Dichloropropene 1.0 
Bromoform 1.0 
Tetrachloroethene 1.0 

Toluene 1.0 
Chlorobenzene 1.0 
Ethylbenzene 1.0 
Total. Xylenes 1.0 
Styrene 1.0 

l ,2-Dichl9robenzene 1.0 
1,3-Dichlorobenzene 1.0 
1, 4-Dichlorobenzene 1.0 

Dichlorodifluoromethane LO 
Trichlorofluoromethane 1.0 

18 



TABLE 4
Inorganic Target Analyte List (TAD 

METALS AND CYANIDE

Contract Required
Detection Limit0,2)

Analyte (Mg/L) (mg/kg).

Aluminum 200 40

Antimony 60 ' 12

Arsenic 10 2

Barium 200 40

1Beryllium 5

Cadmium 5 1

Calcium 5000 1000

Chromium 10 2

Cobalt 50 10

Copper 25 5

Iron 100 > 20

Lead 3 0.6

Magnesium 5000 1000

Manganese 15 3

Mercury 0.2 0.04

Nickel 40 8

Potassium 5000 1000

Selenium 5 1

Silver 10 2

Sodium 5000 1000

Thallium 10 2

Vanadium 50 10

Zinc 20 4

Cyanide 10 2

Subject to the restrictions specified in the first page of Part G, Section IV of Exhibit D (Alternate Methods - Catastrophic 
Failure) any analytical method specified in SOW Exhibit D may be utilized as long as the documented instrument or method 
detection limits meet the Contract Required Detection Limit (CRDL) requirements. Higher detection limits may only be used
in the following circumstance:

If the sample concentration exceeds five times the detection limit of the instrument or method in use, the value may be 
reported even though the instrument or method detection limit may not equal the Contract Required Detection Limit. This 
is illustrated in the example below:

For lead:
Method in use - ICP
Instrument Detection Limit (IDL) - 40
Sample concentration - 220
Contract Required Detection Limit (CRDL) - 5

The value of 220 may be reported even though instrument detection limit is greater than CRDL. The instrument or method 
detection limit must be documented as described in Exhibit E.

(2) The CRDL are the instrument detection limits obtained in pure water that must be met using the procedure in Exhibit E. The 
detection limits for samples may be considerably higher depending on the sample matrix.
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METALS AND CYANIDE 

Contract Required 
Detection Limit<1

•
2l 

Analyte (µg/_L) (mg/kg). 

Aluminum 200 40 
Antimony 60 12 
Arsenic 10 2 
Barium 200 40 
Beryllium 5 1 
Cadmium 5 1 
Calcium 5000 1000 
Chromium 10 2 
Cobalt 50 10 
Copper 25 5 
Iron 100 20 
Lead 3 0.6 
Magnesium ·5000 1000 
Manganese 15 3 

Mercury 0.2 0.04 
Nickel 40 8 

Potassium 5000 1000 
Selenium 5 1 
Silver 10 2 
Sodium 5000 1000 
Thallium 10 2 
Vanadium 50 10 
Zinc 20 4 
Cyanide 10 2 

(1) Subject to the restrictions specified in the first page of Part G, Section IV of Exhibit D (Alternate Methods - Catastrophic 
Failure) any analytical method specified in SOW Exhibit D may be utilized as long as the documented instrument or method 
detection limits meet the Contract Required Detection Limit (CRDL) requirements. Higher detection limits may only be used 
in the following circumstance: 

If the sample concentration exceeds five times the detection limit of the instrument or method in use, the value may be 
reported even though the instrument or method detection limit may not equal the Contract Required Detection Limit. This 
is illustrated in the example below: 

For lead: 
Method in use - ICP 
Instrument Detection Limit (IDL) - 40 
Sample concentratio_n - 220 
Contract Required Detection Limit (CRDL) - 5 

The value of 220 may be reported even though instrument detection limit is greater than CRDL. The instrument or method 
detection limit must be documented as described in Exhibit E. 

(2) The CRDL are the instrument detection limits obtained in pure water that must be met using the procedure in Exhibit E. The 
detection limits for samples may be considerably higher depending on the sample matrix. 
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Facility Name: . Pacific Fruit Express EPA ID#: AZD045804325 File#: H- 4942.005

Table 5
Analyses Requested 

Matrix = Soil Page 1 of 3

CLP Analyses Requested Routine Analytical Services (RAS) Special Analytical Services (SAS)

•

Total no.

OF LINERS
PER SAMPLE

Chemistry Type Organic Inorganic

Specific Analyses Requested
TCL VOAs 
(low/med)

TCL SEMI- 
VOAS 

(low/med)

Pesticides & 
PCBs 

(low/med)

Metals & 
Cyanide 
(low/med)

Metals only 
(low/med)

Cyanide

only

(low/med)

Method

8010 A/8020A

Preservatives Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C

Analytical Holding Time(s) Hold <14 
days

Hold <14 
days prior to 
extraction 40 

days after 
extraction

Hold <14 
days prior to 
extraction 40 

days after 
extraction

14 days for 
CN, Metals 
<6 months 

[28 days for 
Hg]

Hold to < 6 
months [28 

days for Hg]
14 days

Hold <14 
days

Contract Holding Time(s) Hold <10 
days

Hold <10 
days prior to 
extraction 40 

days after 
extraction

Hold <10 
days prior to 
extraction 40 

days after 
extraction

12 days for 
CN, Metals 

<35 days [26 
days for Hg]

Hold <35 
days [26 days 

for Hg]
12 days

Hold <10 
days

Sample x Sample
NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

No. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF LINERS
PER ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

Sample

Number
Sample Location

Sampling

Schedule

Concentration 1" X 10” 
acetate liner

1" x 8" 
acetate liner

1" X 5" 
acetate liner

1" X 10" 
acetate liner

1" X 10" 
acetate liner

1" x 10" 
acetate liner

1" x 8" 
acetate linerLow Med.

1 P-l (background)
Week of iiiii i i 2

2 P-2 (background)
Week of 

12/20
X i i 2

3 P-3 !iii|§i| X 1 i 2

4 ' P-4
Week of 

12/20
X * i •

5 P-5
Week of 

12/20
iiiii i i 2

6 P-6
Week of 

12/20
X i i 2

7 P-7
Week of 

12/20
X i i 2

g P-8
Week of

12/20
X i i 2

4 P-<>
g;Wee{ci:0f:;::
iiiii X i i 2

10 P-10
Week of 

12/20
X i i 2

11 P-ll iQ \ QC i
Week of 

12/20
\ i i 2

(continued on next page)

FACILITY NAME: Pacific Fruit Express 

TABLE 5 

CLP ANALYSES REQUESTED 

CHEMISTRY TYPE 

SPECIFIC ANALYSES REQUESTED 

PRESERVATIVES 

ANALYTICAL HOLDING TIME(S) 

CONTRACT HOLDING TIME(S) 

TCL VOAs 
(low/med) 

Chill to 4°C 

Hold <14 
days 

Hold <10 
days 

NO. OF 
SAMPLE X SAMPLE LINERS PER 

ANALYSIS 

EPA ID#: AZD045804325 FILE #: H- 4942.005 

ANALYSES REQUESTED 

MATRIX= SOIL 

ROUTINE ANALYTICAL SERVICES (RAS) 

ORGANIC 

TCL SEMI- PESTICIDES & METALS & 
VOAs PCBs CYANIDE 

(low/med) (low/med) (low/med) 

Chill to 4°C Chill to 4°C Chill to 4°C 

Hold <14 Hold <14 14 days for 
days prior to days prior to CN, Metals 
extraction 40 extraction 40 <6 months 

days after days after [28 days for 
extraction extraction Hg] 

Hold <10 Hold <10 
days prior to days prior to 
extraction 40 extraction 40 

days after days after 
extraction extraction 

12 days for 
CN, Metals· 

<35 days [26 
days for Hg] 

No. OF No. OF No. OF 
NO. OF LINERS 

LINERS PER LINERS PER 
ANALYSIS ANALYSIS 

LINERS PER 
PER ANALYSIS 

ANALYSIS 

INORGANIC 

METALS ONLY 
(low/med) 

Hold to <6 
months [28 

days for Hg] 

Hold <35 
days [26 days 

for Hg] 

No. OF 
LINERS PER 
ANALYSIS 

CYANIDE 
ONLY 

(low/med) 

Chiil to 4°C 

14 days 

12 days 

No. OF 

SPECIAL ANALYTICAL SERVICES (SAS) 

METHOD 
8010N8020A 

Chill to 4°C 

Hold <14 
days 

Hold <10 
days 

NO. OF NO. OF NO. OF 
LINERS PER LINERS PER LINERS PER LINERS PER 
ANALYSIS ANALYSIS ANALYSIS 

Page 1 of 3 

1----r-------~----,--------tl······················ ................................................................... . ........................ ......... · ................................... . ANALYSIS 

1" X 8" 
TOTAL NO . 
OF LINERS SAMPLE 

SAMPLE LOCATION 
I" X 10" 1" X 8" 1" X 5" I" x 10" 1" X 10" 1" X 10" 

(continued on next page) 



Facility Name: Pacific Fruit Express EPA ID#: AZD045804325 File#: H- 4942.005

Table 5
Analyses Requested 

Matrix = Son Page 2 of 3

CLP Analyses Requested Routine Analytical Services (RAS) Special Analytical Services (SAS)

•

Total no.

OF LINERS
PER SAMPLE

Chemistry Type Organic Inorganic

Specific Analyses Requested
TCL VOAs 
(low/med)

TCL SEMI- 
VOAs 

(low/med)

PESTICIDES & 
PCBS 

(low/med)

Metals & 
Cyanide 
(low/med)

Metals only 
(low/med)

Cyanide

only

(low/med)

Method

8010A/8020A

Preservatives Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C

Analytical Holding Time(s) Hold <14 
days

Hold <14 
days prior to 
extraction 40 

days after 
extraction

Hold <14 
days prior to 
extraction 40 

days after 
extraction

14 days for 
CN, Metals 
< 6 months 

[28 days for 
Hg]

Hold to < 6 
months [28 

days for Hg]
14 days

Hold <14 
days

Contract Holding Time(s) Hold <10 
days

Hold <10 
days prior to 
extraction 40 

days after 
extraction

Hold <10 
days prior to 
extraction 40 

days after 
extraction

12 days for 
CN, Metals 

<35 days [26 
days for Hg]

Hold <35 
days [26 days 

for Hg]
12 days

Hold <10 
days

Sample x Sample
NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

No. OF

LINERS PER
ANALYSIS

NO. OF LINERS

PER ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

Sample

Number
Sample Location

Sampling

Schedule

Concentration 1" x 10" 
acetate liner

1" X 8" 
acetate liner

1" X 5" 
acetate liner

1" x 10" 
acetate liner

1” X 10" 
acetate liner

1" X 10" 
acetate liner

1" X 8" 
acetate linerLow Med.

12 P-12
Week of 

12/20
X i i 2

13 |||||||Sil|i:||||| SivSsSKiBfs

12/20
X i 1 2

14 P-14
Week of 

12/20
X i 1 2

15 iillililll:;!!!! x;We6k!;()f;;;;

12/20
X i 1 £

16 P-16
Week of 

12/20
X i 1 2

17 P-17
:;V/eelc:6f^

12/20
X i 1 2

18 P-18
Week of 

12/20
X i 1 2

19 P-19
Week of 

12/20
X i 1 2

20 P-20
Week of 

12/20
X i 1 2

21 P-21 (QA/QC)
Week of 

12/20
X i 1 2

22 P-22
Week i»l 

12/20
X i 1 2

(continued on next page)

N 

FACILITY NAME: Pacific Fruit Express EPA ID#: AZD045804325 FILE #: H- 4942.005 

TABLE 5 

CLP ANALYSES REQUESTED 

CHEMISTRY TYPE 

SPECIFIC ANALYSES REQUESTED 
TCL VOAs 
(low/med) 

PRESERVATIVES Chill to 4°C 

ANALYTICAL HOLDING TIME(S) 

CONTRACT HOLDING TIME(S) 

Hold < 14 
days 

Hold < 10 
days 

No. OF 
SAMPLE X SAMPLE LINERS PER 

ANALYSIS 

ANALYSES REQUESTED 

MATRIX = SOH, 

ROUTINE ANALYTICAL SERVICES (RAS) 

ORGANIC 

TCL SEMI- PESTICIDES & 
VOAs PCBs 

(low/med) (low/med) 

Chill to 4°C Chill to 4°C 

Hold <14 Hold <14 
days prior to days prior to 
extraction 40 extraction 40 

days after days after 
extraction extraction 

Hold <10 Hold < 10 
days prior to days prior to 
extraction 40 extraction 40 

days after days after 
extraction extraction 

NO. OF No. OF 
LINERS PER Lll\!ERS PER 
ANALYSIS ANALYSIS 

No. OF 
LINERS PER 
ANALYSIS 

METALS & 
CYANIDE 
(low/med) 

Chill to 4°C 

14 days for 
CN, Metals 
<6 months 

[28 days for 
Hg] 

12 days for 
CN, Metals 

<35 days [26 
days for Hg] 

NO. OF. LINERS 
PER ANALYSIS 

_INORGANIC 

METALS ONLY 
(low/med) 

Hold to <6 
months [28 

days for Hg] 

Hold <35 
days [26 days 

for Hg] 

No. OF 
LINERS PER 
ANALYSIS 

CYANIDE 
ONLY 

(low/med) 

SPECIAL ANALYTICAL SERVICES {SAS) 

METHOD 
8010N8020A 

Chill to 4°C. Chill to 4°C 

14 days 

12 days 

NO. OF 

Hold <14 
days 

Hold <10 
days 

NO. OF NO. OF NO. OF 
LINERS PER LINERS PER LINERS PER LINERS PER 
ANALYSIS ANALYSIS ANALYSIS ANALYSIS 

Page 2 of 3 

1-----~------~---..,...------il······················ ....................... ....................... ...................... ........................ ....................... ....................... ...................... ...................... ...................... TOTAL NO. 
SAMPLE SAMPLING CONCENTRATION l" X 10" l" X 8" l" X 5" 
NUMBER SAMPLE LOCATION SCHEDULE Low MED. acetate liner acetate liner acetate liner 

l" X 10" 
acetate liner 

(continued on next page) 

1" x 10" 1" x 10" 
acetate liner acetate liner 

1" x 8" 
acetate liner 

OF LINERS 
PER SAMPLE 



Facility Name: Pacific Fruit Express EPA ID#: AZD045804325 File#: H- 4942.005

Table 5
Analyses Requested 

Matrix = Soil Page 3 of 3

to

ro

CLP Analyses Requested Routine Analytical Services (RAS) Special Analytical Services (SAS)

•

Total no.

OF LINERS
PER SAMPLE

Chemistry Type Organic Inorganic

Specific Analyses Requested TCL VOAs 
(low/med)

TCL SEMI- 

VOAs 
(low/med)

Pesticides & 
PCBs 

(low/med)

Metals & 
Cyanide 
(low/med)

Metals only 
(low/med)

Cyanide

only

(low/med)

Method

8010 A/8020A

Preservatives Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C

Analytical Holding Time(s) Hold <14 
days

Hold <14 
days prior to 
extraction 40 

days after 
extraction

Hold <14 
days prior to 
extraction 40 

days after 
extraction

14 days for 
CN, Metals 
< 6 months 

[28 days for 
Hg]

Hold to < 6 
months [28 

days for Hg]
14 days

Hold < 14 
days

Contract Holding Time(s) Hold <10 
days

Hold <10 
days prior to 
extraction 40 

days after 
extraction

Hold <10 
days prior to 
extraction 40 

days after 
extraction

12 days for 
CN, Metals 

<35 days [26 
days for Hg]

Hold <35 
days [26 days 

for Hg]
12 days

Hold <10 
days

Sample x Sample
NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF LINERS

PER ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

NO. OF

LINERS PER
ANALYSIS

Sample

Number
Sample Location

Sampling

Schedule

Concentration 1" X 10" 
acetate liner

1" X 8" 
acetate liner

1" X 5" 
acetate liner

1" x 10" 
acetate liner

1" X 10" 
acetate liner

1" X 10" 
acetate liner

1" X 8" 
acetate linerLow Med.

23 P-23
Week of 

12/20
X i i 2

24 ::::Pr24':(daplicatePrl4)::::
iswigfeSoiw 

12,'20
liiii i i 2

25 P-25 (duplicate P-22)
Week of 

12/20
X i i 2

Total Low Concentration 
Total Medium Concentration

25 25 5jA

w

FACILITY NAME: Pacific Fruit Express EPA ID#: AZD045804325 FILE #: H- 4942.005 

TABLE 5 

CLP ANALYSES REQUESTED 

CHEMISTRY TYPE 

SPECIFIC ANALYSES REQUESTED 
TCL VOAs 
(low/med) 

PRESERVATIVES Chill to 4°C 

ANALYTICAL HOLDING TIME(S) 

CONTRACT HOLDING TIME(S) 

Hold <14 
days 

Hold <10 
days 

NO. OF 
SAMPLE X SAMPLE LINERS PER 

ANALYSIS 

ANALYSES REQUESTED 

MATRIX= SOIL · 

· ROUTINE ANALYTICAL SERVICES (RAS) 

ORGANIC 

TCL SEMI-
VOAs 

(low/med) 

Chill to 4°C 

Hold <14 
days prior to 
extraction 40 

days after 
extraction 

Hold <10 
days prior to 
extraction 40 

days after 
extraction 

No. OF 
LINERS PER 
ANALYSIS 

PESTICIDES & 
PCBs 

(low/med) 

Chill to 4°C 

Hold <14 
days prior to 
extraction 40 

days after 
extraction 

Hold <10 
days prior to 
_extraction 40 

days after 
extraction 

No. OF 
LINERS PER 
ANALYSIS 

NO. OF 
LINERS PER 
ANALYSIS 

METALS & 
CYANIDE 
(low/med) 

Chill to 4°C 

14 days for 
CN, Metals 
<6 months 

[28 days for 
Hg] 

12 days for 
CN, Metals 

<35 days [26 
days for Hg] 

NO. OF LINERS 
PER ANALYSIS 

INORGANIC 

METALS ONLY 
(low/med) 

Hold to <6 
months [28 

days for Hg] 

Hold <35 
days [26 days 

for Hg] 

. NO. OF 
LINERS PER 
ANALYSIS 

CYANIDE 
ONLY 

(low/med) 

SPECIAL ANALYTICAL SERVICES (SAS) 

METHOD 
8010A/8020A 

Chill to 4°C Chill to 4°C 

14 days 

12 days 

NO. OF 

Hold< 14 
days 

Hold <10 
days 

No. OF No. OF No. OF 
LINERS PER LINERS PER LINERS PER LINERS PER 
ANALYSIS ANALYSIS ANALYSIS ANALYSIS 

Page 3 of 3 

-
1----r-------~-----,--------II······················ ....................... ....................... ...................... ........................ ....................... ....................... ...................... ...................... ...................... TOTAL NO. 

SAMPLE SAMPLING CONCENTRATION 1" X 10" l" X 8" l" X 5" 
NUMBER SAMPLE LOCATION SCHEDULE Low MED. acetate liner acetate liner acetate liner 

23 P-23 Week of 
12/20 

X 

l" X 10" 
acetate liner 

l"xl0" l"xl0" 
acetate liner acetate liner 

l" X 8" 
acetate liner 

OF LINERS 
PER SAMPLE 

2 



Facility Name: Pacific Fruit Express EPA ID#: AZD045804325 File #: H- 4942.005

Table 6
Analyses Requested 

Matrix = Rinsate Page 1 of 1

Is)

CLP Analyses Requested Routine Analytical Services (RAS) Special Analytical Services (SAS)

•

Total

no. OF
bottles

PER SITE

Chemistry Type Organic Inorganic Organic Inorganic

Specific Analyses Requested TCL VOAs
TCL

SEMI-VOAS 
(low cone.)

TCL
Semi-VOAS 
(med. cone.)

Pesticides 
&PCBS 

(low cone.)

Pesticides 
&PCBS 

(med. cone.)

TCL Metal 
(tot)

(low cone.)

TCL Metal 
(tot)

(med. cone.)

Cyanide 
(low cone.)

Method

8010 A/8020A

Preservatives
Chill to 4°C 
add HC1 to 

pH <2
Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4°C

Chill to 4°C 
add HNO-, 
to pH <2

Chill to 4°C 
add HN03 to 

pH <2

Chill to 4°C 
add NaOH 
to pH > 12

Chill to 4°C 
add HC1 to 

pH <2

Analytical Holding Time(s) Hold <14 
days

Hold <7 
days prior to 
extraction 40 

days after 
extraction

Hold <7 
days prior to 
extraction 40 

days after 
extraction

Hold <7 
days prior to 
extraction 40 

days after 
extraction

Hold <7 
days prior to 
extraction 40 

days after 
extraction

Hold to <6 
months [28 

days for Hg]

Hold to <6 
months [28 

days for Hg]
14 days

Hold <14 
days

Contract Holding Time(s) Hold <10 
days

Hold <5 
days prior to 
extraction 40 

days after 
extraction

Hold <5 
days prior to 
extraction 40 

days after 
extraction

Hold <5 
days prior to 
extraction 40 

days after 
extraction

Hold <5 
days prior to 
extraction 40 

days after 
extraction

Hold <35 
days [26 

days for Hg]

Hold <35 
days [26 

days for Hg]
12 days

Hold <10 
days

Sample x Sample
NO. OF

BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

■ ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

NO. OF
BOTTLES PER

ANALYSIS

Sample

Number
Sample Location

Sampling

Schedule

Concentration 2 x 40 ml 
glass vials

2x1 liter 
amber glass 

bottles

2 X 32 oz 
wide-mouth 

class iars

2x1 liter 
amber glass 

bottles

2 x 32 oz 
wide-mouth 

class iars

1 x 1 liter 
polyethylene 

bottle

1 x 16 oz 
wide-mouth 

class iar

1 x 1 liter 
polyethylene 

bottle

3 x 40 ml 
glass vials ..................Low Med.

1 EB01
Week of
liiii! X 1 1 3 5

2 EB-02
Week of 

12/20 X 1 1 3 5

3
iiWeekof

/ A
4

Week of 
/

w
s

Week of 
/

6
Week of 

/

7
7

8
Week of 

/

>i
Week of 

/

10
Week of 

/

Total Low Concentration 
Total Medium Concentration

2 2 6 10

FACILITY NAME: Pacific Fruit Express EPA ID#: AZD045804325 FILE #: H- 4942.005 

ANALYSES REQUESTED 

TABLE 6 MATRIX = RINSATE Page 1 of 1 

CLP ANALYSES REQUESTED ROUTINE ANALYTICAL SERVICES (RAS) SPECIAL ANALYTICAL SERVICES (SAS) 

CHEMISTRY TYPE ORGANIC INORGANIC ORGANIC lNORGANiC 

TCL TCL PESTICIDES PESTICIDES TCL METAL TCL METAL 
CYANIDE METHOD 

SPECIFIC ANALYSES REQUESTED TCL VOAs SEMI-VOAs SEMI-VOAs &PCBs &PCBs (tot) (tot) 
(low cone.) (med. cone.) (low cone.) (med. cone.) (low cone.) (med. cone.) 

(low cone.) 8010A/8020A 

Chill to 4'C Chill to 4'C Chill to 4'C Chill to 4'C Chill to 4'C 
PRESERVATIVES add HCI to Chill to 4'C Chill to 4'C Chill to 4'C Chill to 4'C add HNO, add HNO,to add NaOH add HCI to 

pH <2 to pH <2 pH <2 to pH >12 pH <2 

Hold <7 Hold.<7 Hold <7 Hold <7 

Hold <14 
days prior to days prior to days prior to days prior to Hold to <6 Hold to <6 

Hold <14 -ANALYTICAL HOLDING TIME(S) days 
extraction 40 extraction 40 extraction 40 extraction 40 months [28 months [28 14 days 

days 
days after days after days after days after days for Hg] days for Hg] 
extraction extraction extraction extraction 

Hold <5 Hold <5 Hold <5 Hold <5 

Hold < 10 
days prior to days prior to days prior to days prior to Hold <35 Hold <35 

Hold <10 
CONTRACT HOLDING TIME(S) days 

extraction 40 extraction 40 extraction 40 extraction 40 days [26 days [26 12 days 
days 

days after days after days after days after days for Hg] days for Hg] 
extraction extraction extraction extraction 

No. OF No. OF NO. OF No. OF No. OF No. OF NO. OF No. OF No. OF NO. OF .No. OF 

SAMPLE X SAMPLE BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER BOTTLES PER 
ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS ANALYSIS TOTAL .................... ..................... ····················· ····················· ····················· ···················· ..................... ····················· ······················ .................... .................... 

NO. OF 
SAMPLE SAMPLING CONCENTRATION 2 X 40 ml 2 x 1 liter 2 X 32 oz 2 x 1 liter 2 X 32 OZ 1 X 16 oz 3 X 40ml 

SAMPLE LOCATION wide-mouth wide-mouth wide-mouth BOTTLES 
SCHEDULE 



EPA ID#: AZD04580, File#: H- 4942.005Facility Name: Pacific Fruit Express

Analyses Requested

Table 7 Matrix = Soil Gas Page 1 of 2

Chemistry Type Organic

Total no. of bags

PER POINT

Specific Analyses Requested 8010/8020

Preservatives
Keep out of 

light

Analytical Holding Time(s) Hold 3 days

Sample x Sample
NO. OF BAGS
PER ANALYSIS

Sample

Number
Sample Location Sampling Schedule

Concentration 1 x 1 liter 
tedlar bagLow Med.

1
Week <>i

12/20
X 1 i

2 P-2
Week of

12/20
X 1 i

3 !!!!!!!III!!!lIl!!!I!Iil Week of
12/20

X 1 i

4-
Week of

12/20
X 1 i

5
Week of

12/20
X 1 i

6 P-6
Week of

12/20
X 1 i

7
Week of

12/20
X 1 i

8 P-8
■ Week of

12/20
X 1 i

<)
Week of

12/20
X 1 i

10 P-10
Week of

12/20
X 1 i

11
Week of

12/20
X 1 i

12 P-12
Week of

12/20
X 1 i

!!!!!!!!! !!!!!ll!!!!ii|||!|||||||; !!|;§||!|||||||!!iiiiii|l| Week Of
12/20

X 1 i

14 P-14
Week of

12/20
X 1 ■ i

15
Week oi

12/20
X 1 i

16 P-16
Week of

12/20
X 1 i

iiiii! Week of
12/20

X 1 i

18 P-18
Week of

12/20
X 1 i

1>> !!!!!!ll!!llll!!!!l^li!llll^ili;iiill!l!!!!!!!!l!l|||||||ll!llil|i| Week of
12/20

X 1 i

20 P-20
Week of

12/20
X 1 i

21
Week of

12/20
X 1 i

(continued on next page)

24

FACILITY NAME: 

TABLE 7 

Pacific Fruit Expres: , _____ _ EPA ID#: AZD04580 ______ FILE#: H- 4942.005 

ANALYSES REQUESTED 

MATRIX = SOIL GAS 

CHEMISTRY TYPE 

SPECIFIC ANALYSES REQUESTED 

PRESERVATIVES 

ANALYTICAL HOLDING TIME(S) 

SAMPLE X SAMPLE 

(continued on next page) 

24 

ORGANIC 

8010/8020 

Keep out of 
light 

Hold 3 days 

NO. OF BAGS 

PER ANALYSIS 

Page 1 of 2 

TOTAL NO. OF BAGS 



Facility Name: Pacific Fruit Expres EPA ID#: AZD04580 File#: H- 4942.005

Table 7
Analyses Requested

Matrix = Soil Gas Page 2 of 2

' Chemistry Type Organic

.
Specific Analyses Requested 8010/8020

Preservatives
Keep out of 

light

v Analytical Holding Time(s) Hold 3 days

Sample x Sample
NO. OF BAGS

PER ANALYSIS

Sample
Sample Location Sampling Schedule

Concentration lxl liter Total no. of bags

Number Low Med. tedlar bag PER POINT

22 P-22
Week of

12/20
X 1 i

23 llllllllllillllllllll X 1 i

24 P-24 (duplicate P-14)
Week of

12/20
X 1 i

25 P-25 (duplicate of P-22) X 1 i

26 P-26 (ambient air)
Week of

12/20 - .
X 1 i ,

27 EB-27 (system blank) X 1 i

Total Low Concentration 27 27

Total Medium Concentration

25

FACILITY NAME: 

TABLE 7 

Pacific Fruit Expres._· ____ _ EPA ID#: AZD045801 FILE #: H- 4942.005 

ANALYSES REQUESTED 

MATRIX = SOIL GAS 

CHEMISTRY TYPE 

SPECIFIC ANALYSES REQUESTED 

PRESERVATIVES 

' ANALYTICAL HOLDING TIME(S) 

SAMPLE X SAMPLE 

ORGANIC 

8010/8020 

Keep out of 
light 

Hold 3 days 

NO. OF BAGS 

PER ANALYSIS 

Page 2 of 2 

1-----r-----------------------.----------...-------11······················· 
SAMPLE 

SAMPLE LOCATION SAMPLING SCHEDULE 
CONCENTRATION 

Low MED. 

X 

Total Medium Concentration 

25 

1 X 1 liter 
tedlar bag 

TOTAL NO. OF BAGS 

PER POINT 

.._ ___ __..__ _____ .....J 



VI. FIELD METHODS AND PROCEDURES

ft

A. Soil Sample Collection Procedures

A.l Access to the Site

Access to the PFE property will not be a problem. The director of the compliance division of the 
consulting department of Southern Pacific Environmental Systems (SPES) has been informed of the 
impending sampling and permission has been granted to enter the site. The director of the 
compliance division of SPES as well as the general manager of PFE will be notified by mail of the 
sampling dates. Sampling schedules will be confirmed with both persons by phone a,few days prior 
to sampling.

A.2 Safety Survey

Blue stake, a service to determine underground electrical, natural gas and telephone line locations 
will be performed prior to any sampling activities. In addition, an underground locating service 
will be used to confirm the absence of subsurface structures beneath the proposed locations targeted 
for collection of the soil samples and soil gas samples. An initial safety survey of the sampling 
locations will be performed upon site entry. At that time, the proper level of protection necessary 
for field operations will be determined. Sampling locations will be monitored continuously with 
an HNU while sampling.

A. 3 Soil Sampling Procedures

The Geoprobe unit is a hydraulically powered hammer/ram sampling device. The hydraulic unit, 
with percussion hammer, is capable of exerting 15,000 pounds of downward force. The weight 
of the vehicle contributes the majority of the force. The hydraulic system pushes 3 foot lengths 
of specially modified 1/2 inch inside diameter (ID), 1 inch outside diameter (OD) hardened steel 
rod into the ground. The rod is advanced to depth by adding 3 foot lengths of rod until the desired 
sampling depth is achieved. A Draft Standard Operating Procedures for Geoprobe, Prepared by 
Ecology and Environment, Inc., January 1990, is included as Appendix B.

Subsurface soil samples are collected with a Geoprobe Large Bore Sampler which is a nickel plated 
sample tube that recovers a 24 inch long, 11/8 inch diameter sample of 400 milliliters (ml) in an 
acetate liner. The sample is obtained by inserting the piston tip, piston rod drive-head and piston 
stop-pin into the sampling tube. This assemblage is pushed into the ground by the hydraulic 
system. When the desired depth is reached, extension rods are used to extract the piston stop-pin 
which allows the piston rod and piston tip to retract as the sample tube is driven an additional two 
feet to obtain the sample. Once the sample is obtained, the probe rods and the sampling apparatus 
are removed from the hole. Holes created by the sampling probes will be back-filled with bentonite 

grout.

A.4 Soil Sample Collection

The soil sampling and sample handling procedures which will be employed are as follows:
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1) All soil sampling equipment which comes into contact with soils on site must be cleaned in 
accordance with the procedures in Appendix C taken from the Quality Assurance Project 
Plan dated May 1991. The Quality Assurance Project Plan recommends the use of acetone 
in the triple rinse procedure. However, because acetone is a compound on the TCL, an 
exception will be made and hexane will be substituted for acetone.

2) Sampling personnel must wear a clean pair of gloves at each sampling location.

3) An equipment blank will be collected from the soil sampling portion of the Geoprobe 
equipment before any of the sampling equipment is introduced to the soil. The soil sampler 
being used, a Geoprobe Large Bore Sampler, has a removable acetate liner. Equipment 
blanks will be collected through the acetate liner. . The blank will determine whether there 
is any contamination present within the liner. The equipment blank will be submitted for 
analyses as a rinsate sample during this sampling event.

4) One member of the sampling team will record field measurements (location of sample points 
with respect to known locations on site, depth of sample, sample characteristics, etc.) while 
two other members of the team collect and remove the sample from the Geoprobe soil 
sampling equipment.

5) Sufficient sample material will be collected so that all of the parameters can be analyzed. 
The order of sample collection will be determined by the degree of volatility for each 
parameter. In this case, only VOC samples will be collected.

A.5 Soil Sample Extraction and Preparation

Sample cores extracted with the Geoprobe Large Bore Sampler are encased in an acetate liner or 
sleeve. Sleeves are sealed with teflon sheeting, aluminum foil and capped with vinyl end caps 
immediately after sampling. Cores will be examined for color, texture, or any other unusual 
features. Descriptions of the cores will be noted in the field notebook. The length of the core will 
be measured as well as the depth of any textural changes noticed in the core. Any evidence of soil 
discoloration will be recorded in the notebook. Each sample will be labeled with the sample 
location number, CLP sample number, date, time and depth as well as requested analyses. Samples 
collected in this manner will be placed on ice and shipped directly to the lab.
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B. Soil Gas Sample Collection Procedures

B.l Soil Gas Sampling Procedures

Soil gas samples will be collected using the Geoprobe equipment in the following manner. A 
retractable drive point (RDP) is placed into the female end of the probe rods. The probe rods are 
driven into the ground until the target depth is attained. One eighth inch ID disposable 
polyethylene tubing is then attached to a tubing adapter. Teflon tape may be used to secure the 
adapter if the tubing does not make a tight fit. The tubing adaptor and tubing are then lowered 
through the probe rods until the adaptor can be screwed into the RDP release mechanism, allowing 
the RDP to separate from the probe rods. The probe rod assemblage is then pulled up 
approximately one foot, releasing the RDP, and forming a void from which the soil gas sample can 
be collected. A Pelican Mini D Case sampling vessel provides the vacuum chamber, allowing for 
collection of the soil gas sample. The Tedlar bag is placed within the sampling vessel. The 
polyethylene tubing is passed through the smaller of the two fittings on the cover of the vessel, 
attached to the Tedlar bag, and the vessel is sealed. The larger fitting on top of the vessel is 
connected to the Geoprobe pump. As the Geoprobe pump begins pumping, a vacuum forms inside 
the vessel, resulting in the Tedlar bag filling with the soil gas sample. When the Tedlar bag is 
filled, the Geoprobe pump is turned off, the Sampling vessel is opened, and the Tedlar bag is 
retrieved and labeled appropriately. The polyethylene tubing is removed from the tubing adapter 
and discarded. The probe pipe is then removed from the ground, the RDP replaced with the piston 
tip, the piston rod drive head and the piston stop pin, and the soil sample is collected as previously 
described. Following retrieval of the soil sample, the hole is then sealed with bentonite grout.

A minimum of three times the volume of air in the tubing will be removed prior to sample 
collection. The following formula will be used to calculate the volume of air in the tubing:

V = h(7rr2) K, where
V = volume in cubic centimeters 
h = total length of tubing and tubing adapter, in inches 
7T = 3.1416
r = inside radius of the tubing, in inches
K = conversion factor (cubic inches to cubic centimeters), 16.387

B.2 Soil Gas Sample Collection

The soil gas sampling and sample handling procedures which will be employed are as follows:

1) All reusable soil gas sampling equipment will be decontaminated prior to use at each 
individual sampling location.

2) Sampling personnel must wear a clean pair of gloves at each sampling location.

3) One system blank will be collected before the soil gas apparatus is introduced to the soil. 
This blank will consist of ultra pure air or nitrogen, the analysis of which will determine 
whether the apparatus is free of contamination prior to sampling.
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4) A sample of the amfnent air will be taken near the ground surface in a location where on­
site activities involve the use of hazardous substances. This sample will be used to 
determine the potential for cross contamination.

5) One member of the sampling team will record field measurements (location of sample point, 
depth of sample, sample time, etc.) on the Soil Gas Data Sheet included in Appendix D. 
Two other team members will collect the sample from the Geoprobe equipment.

6) One liter of soil gas will be collected in a Tedlar bag at each sample location.

The FASP procedures in Collection of Gaseous Samples Using Tedlar bags, SOP F93012 have been 
reviewed and are considered acceptable.

C. Disposal of Contaminated Materials

It is not anticipated that any contaminated equipment or supplies will require special disposal as 
hazardous wastes. Gloves will be disposed of in a City of Tucson dumpster. Hexane will be 
contained in a plastic bucket, labeled as such, and evaporated on site.

.*>
Decontamination rinse water, which is not expected to be contaminated with levels above State of 
Arizona Health Based Guidance Levels (HBGLs), will be collected and evaporated on the property.

With the Geoprobe equipment, sampling is accomplished by the insertion of an open ended probe 
into the soil. This does not generate cuttings, and therefore will not require containerization of 
such.

D. Equipment Decontamination

Decontamination of all field equipment will be completed prior to use at tire individual sample 
locations. Decontamination procedures for all sampling equipment will follow the procedures 
identified in the Quality Assurance Project Plan (Appendix C). The probe rods from the Geoprobe 
will be steam cleaned prior to use at the individual sample locations. The remainder of the 
Geoprobe sampling assemblage (the cutting shoe, steel sample sleeve, piston stop, etc.) will be 
rinsed with tap water and scrubbed with a stiff brush to dislodge all obvious mud, dirt and debris.- 
It will then be washed using Alconox detergent, rinsed with tap water, rinsed with organic free 
(HPLC grade) distilled water, rinsed with hexane, and finally rinsed again twice more with the 
HPLC grade distilled water.

The (new) acetate liners used within the Geoprobe large bore sampler will also be decontaminated 
as described above prior to use, due to the fact that the liners are not certified to be free from 
contamination upon receipt from the manufacturer.

The Tedlar bags used to collect soil gas samples will be decontaminated after collection of each 
individual sample, as follows:

If no contaminants were detected during the previous use, the Tedlar bag will be flushed
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once with ultra pure nitrogen (or its equivalent).

If contaminants were detected during the previous use, the Tedlar bag will be flushed three 
times with ultra pure nitrogen (or its equivalent), and the contents from the last flush will 
be analyzed. If no contaminants are detected, the bag will be reused.

If contaminants are still present after three flushings with ultra pure nitrogen, the bags will 
be heated in a vacuum oven under reduced pressure for 30 minutes. The bags will then be 
removed, filled with ultra pure nitrogen (or its equivalent), and re-analyzed. If 
contaminants are still present, the bag will be discarded.

E. Sample Containers

Acetate liners for the Geoprobe Large Bore Sampler and 40 ml glass vials for the equipment blanks 
(rinsate samples) are all that is required for soil sample collection. The acetate liners are supplied 
by the makers of the Geoprobe equipment. The 40 ml glass vials will be provided to the ADEQ 
sampling team from the CLP bottle repository. Appendix E includes sample container types, 
volumes, and materials to be employed in this sampling effort. Necessary sample containers are 
described in Tables 4 and 5.

Soil samples obtained by the Geoprobe large bore sampler will not require separate containers other 
than the acetate liners. These samples will be submitted to the laboratory in the acetate liners 
which will be covered at the ends with teflon sheets, aluminum foil and vinyl caps.

For the VOC equipment blank, a 120 ml aliquot is required by the CLP. It will be collected by 
filling three, 40 ml glass vials (having Teflon septum caps) with organic free (HPLC grade) 
distilled water. All of the 40 ml vials will be carefully examined to ensure they are free of 
headspace, prior to submittal. For the Total Metals and Cyanide equipment blank a one liter 
polyethylene bottle is required by the CLP. A lack of headspace is not critical for the inorganic 
equipment blank.

Soil gas samples will be collected in one liter Tedlar bags.

F. Sample Preservation and Handling Procedures

Preservation by acidification (pH less than or equal to 2) of low concentration water samples is 
required by EPA Region IX for organic RAS and SAS analyses. Consequently, prior to collection 
of the rinsate sample (equipment blank), a concentration of 1:1 HCL will be added, one drop at a 
time, to a 40 ml glass vial (obtained from the CLP bottle repository) of organic free, HPLC grade, 
distilled water until a pH of 2 or less is obtained. Another vial will be thus treated, using the same 
number of drops of acid, and the pH tested to ensure it is again less than or equal to 2. Once this 
has been accomplished, these test vials of acid-preserved water will be discarded. The same 
number of drops of acid will then be added to each 40 ml vial of the rinsate sample. All samples 
will be chilled to 4° C in coolers immediately upon collection. The same basic procedure will be 
followed to ensure a pH of less than 2 is attained for the equipment blank for the RAS Total Metals 
and Cyanide analysis. The inorganic rinsate sample will also be chilled to 4° C in coolers 
immediately upon collection.
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Soil samples are not chemically preserved but will be chilled after collection. All samples will be 
chilled to 4° C in coolers immediately upon collection.

Soil gas samples will be kept out of direct sunlight until they are analyzed on-site by the FASP lab.

Sample treatment and preservation, as well as analytical and CLP holding times for RAS and SAS 
parameters, are given in Appendix F. To avoid exceeding hold times, all appropriate samples will 
be sent to the CLP laboratory by Airborne Express to ensure overnight delivery.

G. Sample Shipment

All samples will be shipped in coolers with appropriate traffic reports or sample ID labels, 
chain-of-custody seals and chain-of-custody forms. Each individual bottle or soil container will 
have a chain-of-custody seal around its cap. The sample ID labels will be written in waterproof 
ink and taped to the container to prevent them from loosening or becoming illegible when wet. The 
samples will be securely packaged and sealed in plastic bags. The forms will be packaged in a 
waterproof plastic bag and securely taped to the underside of the cooler lid. Empty space in the 
cooler will be filled with material to cushion the samples and prevent breakage during shipment. 
Samples will be shipped on the same day that they are collected. Coolers used for shipping will 
be securely taped shut and a chain-of-custody seal will be placed across the lid in two places. The 
ice placed in the coolers for shipment will be double bagged. Copies of all required field data 
forms and CLP paperwork instructions are included in Appendix D.

All shipments of samples will be reported daily to the EPA Region IX Regional Sample Control 
Coordinator (RSCC). This notification will include such information as the legal description of 
sampling locations, facility name, case number, total number of samples shipped, CLP laboratory, 
carrier and method of shipment, date and any special handling requirements or anticipated 
problems.

H. Sample Documentation

Sample documentation involves the entry of data into log books and the generation of field data 
records, chain-of-custody forms and sample data sheets.

H.l Field Notebooks

Each member of the ADEQ sampling team will document all field activities of the day in a bound, 
Teledyne log book. Data entries will be legible and recorded with waterproof ink. All pertinent 
information such as sampling locality, time and date of sampling, time of field measurements, 
weather conditions, calculations, safety precautions and observations or comments will be recorded.

H.2 Field Data Sheets

The field data sheets will be filled out by the ADEQ sampling team during the course of the 
sampling. These forms will be submitted to EPA Region IX. Copies of field data sheets are
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included in Appendix D.

H.3 Sample Traffic Reports. Sample Data
Sheets and Chain-of-Custodv Records

The collection of each sample will be documented on organic traffic reports. The top copy will 
be sent to the Sample Management Office, and the second copy will be sent to EPA Region IX. 
The third and forth copies of these forms will be sent with the samples to the appropriate 
laboratory.

All samples will be sent through chain-of-custody procedures as per NEIC Policies and Procedures; 
EPA publication #33019-78-001-R. The original record will accompany the shipment and copies 
will be sent to the Region IX RSCC. Until transferred, custody and security will be the 
responsibility of the ADEQ sampling team. Each separate sample container or bag of sample 
containers will be sealed with a gummed custody seal prior to shipment. Samples will then be 
placed in coolers which will be securely taped shut and sealed with a gummed custody seal. 
Chain-of-custody is satisfied when the samples arrive at the CLP laboratory with the seals intact 
and after the form has been signed by lab personnel.

Soil gas samples will be collected by the ADEQ sampling team. Until transferred to the FASP lab, 
custody and security will be the responsibility of the ADEQ sampling team. Chain-of-custody is 
satisfied when the soil gas sample is delivered to FASP laboratory personnel and the chain-of 
custody form is signed by a member of the ADEQ sampling team and FASP laboratory personnel.

H. 4 Labeling and Packaging

Each sample will be labeled with the sample location number, CLP sample number, date, time, 
depth, and requested analysis. In addition, the samples collected by the Geoprobe large bore 
sampler will be marked with an arrow on the acetate tube indicating the bottom of the sample 
interval.

I. Quality Assurance/Oualitv Control

To assure the quality of data obtained during the sampling phase of the SI, several types of QC 
samples will be collected and analyzed. These are as follows:

* Duplicates

* Blanks

* Background s

* Laboratory QC samples

1.1 Duplicate Samples

32

included in Appendix D. -

H.3 Sample Traffic Reports. Sample Data 
Sheets and Chain-of-Custody Records 

The coliection of each sample will be documented on organic traffic reports. The top copy will 
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The third and forth _copies of these forms will be sent with the samples to the appropriate 
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EPA publication #33019-78-001-R. The original record will accompany the shipment and copies 
will be sent to the Region IX RSCC. Until transferred, custody and security will be the 
responsibility of the ADEQ sampling team. Each separate sample container or bag of sample ~ 

containers will be sealed with a gummed custody seal prior to shipment. Samples will then be 
placed ,in coolers which will be securely taped shut and sealed with a gummed custody seal. 
Chain-of-custody is satisfied when the samples arrive at the CLP laboratory with the seals intact 
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Soil gas samples will be collected by the ADEQ sampling team. Until transferred to the FASP lab, 
custody and security will be the responsibility of the ADEQ sampling team. Chain-of-custody is 
satisfied when the soil gas sample is delivered to F ASP laboratory personnel and the chain-of 
custody form is signed by a member of the ADEQ sampling team and F ASP laboratory personnel. 

H.4 Labeling and Packaging 

Each sample will be labeled with the sample location number, CLP sample number, date, time, 
depth, and requested analysis. In addition, the samples collected by the Geoprobe large bore 
sampler will be marked with an arrow on the acetate tube indicating the bottom of the sample 
interval. 

I. Quality Assurance/Quality Control 

To assure the quality of data obtained during the sampling phase of the SI, several types of QC 
samples will be collected and analyzed. These are as follows: 

* Duplicates 

* Blanks 

* Background 

* Laboratory QC samples 

1.1 Duplicate Samples 
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1^^ I
One duplicate sample willTe collected for each parameter group for every ten samples collected. 
The duplicate samples will then be included in the set of regular samples and submitted to the 
analytical laboratories.

Duplicate soil samples will be collected at sample locations P-14 (near the former location of the 
western-most incinerator ash pile) and P-22 (the west side of the hazardous materials storage area), 
and labeled P-24 and P-25, respectively. These particular locations were selected based upon the 
supposition that contamination is likely to be present in these areas. The duplicates will be obtained 
by boring an additional hole as close as possible to the borings for P-14 and P-22. Duplicate soil 
gas samples will also be collected near P-14 and P-22, and also labeled P-24 and P-25. They will 
be collected from the same borings and prior to collection of the duplicate soil samples. It is noted 
that all QC samples including duplicates, blanks, background and lab QC samples are submitted 
for analysis in the same manner as the other field samples with no distinguishing marks or labels. 
QC samples will be submitted for all RAS and SAS parameters requested.

1.2 Blanks

Quality Control (QC) blanks are recommended as safeguards against laboratory and field 
contamination of samples. For this sampling event they consist of:

* Equipment blanks

Analysis of the equipment blank indicates if contamination is introduced by the soil sample 
collection equipment. After the equipment is decontaminated, a quantity of certified organic-free 
water is passed through the acetate' liner and three, 40 ml aliquots are collected for the VOC 
analysis.

One equipment blank per day per TCL will be collected from the Geoprobe soil sampling 
equipment prior to sampling and designated EB-01 and EB-02. The blank will be submitted to the 
CLP lab for analysis as a rinsate sample. Ultra-pure air or nitrogen will be used to take an 
equipment blank with the Geoprobe soil gas sampling equipment. The soil gas equipment blank 
will be labeled EB-27.

1.3 Background Sample

A background sample provides evidence of ambient soil conditions for the area surrounding the site. 
Both background soil samples will be collected at the same depth as the regular samples (10-12 ft 
bis) at an on site location where contamination is unlikely (based upon historical aerial photos which 
indicate a minimum of activity to have occurred at these locations). They will be labeled P-1 and 
P-2, and will be collected at the northwest comer of the property, along the east and west sides of 
the balloon track.

In addition, two background soil gas samples will also be collected at these same locations and at 
the same depth as the regular soil gas samples collected from within the site. They will also be 
labeled P-1 and P-2.
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* Equipment blanks 

Analysis of the equipment blank indicates if contamination is introduced by the soil sample 
collection equipment .. After the equipment is decontaminated, a quantity of certified organic-free 
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analysis. 

One equipment blank per day per TCL will be collected from the Geoprobe soil sampling 
equipment prior to sampling and designated EB-01 and EB-02. The blank will be submitted to the 
CLP lab for analysis as a rinsate sample. Ultra-pure air or nitrogen will be used to take an 
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1.3 Background· Sample 

A background sample provides evidence of ambient soil conditions for the area surrounding the site. 
Both background soil samples will be collected at the same depth as the regular samples (10-=12 ft 
bis) at an on site location where contamination is unlikely (based upon historical aerial photos which 
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1.4

ft

Laboratory OC Samples

Laboratory Quality Control samples are analyzed by the EPA contract laboratory as part of the CLP 
standard laboratory quality control protocols. A spike is added to these samples to determine the 
reproducibility of the test methods and effectiveness of quantitative techniques used in the CLP lab. 
The container labels, traffic reports and chain-of-custody for these samples will identify them as 
those selected for laboratory QC. The soil QA/QC samples will be collected at sample locations 
P-11 and P-21, based upon moderate contamination which is suspected to be present in this area 
of the site.
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1.4 Laboratory~ Samples 

Laboratory Quality Control samples are analyzed by the EPA contract laboratory as part of the CLP 
standard laboratory quality control protocols. A spike is added to these samples to determine the 
reproducibility of the test methods and effectiveness of quantitative techniques used in the CLP lab. 
The container labels, traffic reports and chain-of-custody for these samples will identify them as 
those selected for laboratory QC. The soil QA/QC samples will be collected at sample locations 
P-11 and P-21, based upon moderate contamination which is suspected to be present in this area 
of the site. 
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VII. SITE SAFETY PLAN

ft

Site Name: Pacific Fruit Express

A. Health and Safety Considerations

Area of Concern
Hazard Potential
Low Med High Precautions

Explosion: X
______ ________

02 Deficiency:
(e.g. Confined Spaces)

X
— —

Radiation: X
— ■ —

Toxic Gases: 
a. General (HNU meter) X

— —
No Toxic gases believed to be 
present

b. Specific: (e.g. Sorbent
Detector Tube)

X — '

—

Skin/Eye Contact: X
— —

Level D Protection
Disposable Gloves

Heat/Cold Stress: X Provide adeauate water

Falling Objects:
(e.g. Stacked barrels, etc.)

X
— —

Falls:
(e.g. pits, ponds, 
elevated work place, etc.)

X
— —

Steel-toe boots, hardhats

Confined Spaces:
(e.g. manholes, vaults, closed rooms, 
trenches, etc.)

X
— —

Mechanical: X
— —

Normal precautions when working with

Electrical: X mechanical and electrical eauipment
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VII. SITE SAFET,,LAN 

Site Name: Pacific Fruit Express 

A. Health and Safety Considerations 

Area of Concern 

Explosion: 

02 Deficiency: 
(e.g. Confined Spaces) 
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Toxic Gases: 
a. General (HNU meter) 

b. Specific: (e.g. Sorbent 
Detector Tube) 
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Heat/Cold Stress: 

Falling Objects: 
(e.g. Stacked barrels, etc.) 

Falls: 
(e.g. pits, ponds, 
elevated work place, etc.) 

Hazard Potential 
Low Med High 

..x.. 

..x.. 

..x.. 

..x.. 

..x.. 

..x.. 

..x.. 

..x.. 

Confined Spaces: ..X.. 
(e.g. manholes, vaults, closed rooms, 
trenches, etc.) 

Mechanical: ..x.. 

Electrical: ..x.. 
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Precautions 

No Toxic gases believed to be 
present 

Level D Protection 
Disposable Gloves 

Provide adequate water 

Steel-toe boots, hardhats 

Normal precautions when working with 

mechanical and electrical equipment 



B. Acute Exposure Symptoms of Compounds Present or Suspected. For specific compounds, reference 
material is available from the Health & Safety Officer).

Compound STEL, TLV, etc. Symptoms First aid

Hexane IDHL 5000 ppm Hallucinations, Vertigo, 
Drowsiness, Fatigue, 
polyneuropathy

Remove to fresh air

1,1,1-trichloroethane 
(aka methyl 

chloroform)

PEL, TLV 350 ppm
REL 350 ppm 

ceiling
STEL 450 ppm
IDLH 1000 ppm

Headache, lassitude, CNS 
depressant 
poor equilibrium 
irritation of eyes 
dermatitis
cardiac arrhythmias

Eye: Irr immed
Skin: Soap wash 
prompt
Breath: Resp support 
Swallow: Medical 
attention 
immediately

Trichloroethene PEL, TLV 50 ppm
REL carcinogen

25 ppm
STEL 200 ppm
IDLH carcinogen

1000 ppm

Headache, vertigo; 
visual disturbance, tremors, 
somnolence, nausea 
vomit; irritation of eyes; 
dermatitis; cardiac 
arrhythmias, paresthesia

Eye: Irr immed
Skin: Soap wash 
prompt
Breath: Resp support 
Swallow: Medical 
attention 
immediately

Tetrachloroethene TWA 25ppm
IDLH carcinogen
500 ppm

irritation of eyes, nose, 
throat, headache, vertigo, 
somnolence, nausea, 
irritation of eyes, skin 
irritant,
Liver damage

Eye: Irr immed
Skin: Soap wash 
prompt
Breath: Resp support 
Swallow: Medical
attention
immediately

References:NIOSH Pocket Guide to Chemical Hazards, June 1990

C. Overall Hazard Assessment (Toxicity, flammability, reactivity, stability, operational hazards with 
sampling, decontamination, etc.)

Sampling will be conducted at a commercial property. It is not anticipated that any hazardous conditions exist.
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Acute Exposure Symptoms of Compounds Present or Suspected. For specific compounds, reference 
material is available from the Health & Safety Officer). 

Compound STEL, TLV, etc. Symptoms First aid 

Hexane IDHL 5000 ppm Hallucinations, Vertigo, Remove to fresh air 
Drowsiness, Fatigue, 
polyneuropathy 

1, 1, I -trichloroethane PEL, TL V 350 ppm Headache, lassitude, CNS Eye: Irr immed 
(aka methyl REL 350 ppm depressant Skin: Soap wash 

chloroform) ceiling poor equilibrium prompt 
STEL 450 ppm irritation of eyes Breath: Resp support 

. IDLH .1000 ppm dermatitis Swallow: Medical 
cardiac arrhythmias attention 

immediately 

Trichloroethene PEL, TLV 50 ppm Headache, vertigo; Eye: Irr immed 
REL carcinogen visual disturbance, tremors, Skin: Soap wash 

25·ppm somnolence, nausea prompt 
STEL 200 ppm vomit; irritation of eyes; Breath: Resp support 
JDLH carcinogen dermatitis; cardiac Swallow: Medical 

1000 ppm arrhythmias, paresthesia attention 
immediately 

Tetrachloroethene TWA 25ppm irritation of eyes, nose, Eye: Irr immed 
IDLH carcinogen throat, headache, vertigo, Skin: Soap wash 
500 ppm somnolence, nausea, prompt 

irritation of eyes, skin Breath: Resp support 
irritant, Swallow: Medical 
Liver damage attention 

immediately 

References:NIOSH Pocket Guide to Chemical Hazards, June 1990 

Overall Hazard Assessment (Toxicity, flammability, reactivity, . stability, operational hazards with 
sampling, decontamination, etc.) 

Sampling will be conducted at a commercial property. It is not anticipated that any hazardous conditions exist. 
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Level of Protection Needed: B C D

Note: For level "C" protection and higher, review and approval of this Site Safety plan is required by 
the ADEQ Health & Safety Officer.

D. Equipment and Procedures

1. Hazard Surveillance Equipment & Materials: HNU meter will be used to monitor air levels prior to and 

during sampling.

2. Entry Procedures: Level D protection. Entry to property is coordinated with property owners and

occupants.______

3. Special Equipment, Materials, Procedures, (Note: Level "D" basic supplies are required as per ADEQ 
"Personnel Safety Manual"):
Level D supplies as per ADEQ Safety Manual. Decon water, first aid kits. Fire extinguisher and 

disposable gloves.

4. Decontamination Equipment & Procedures: (as they relate to health & safety) Use of Hexane in spray 
bottle for decontamination of equipment.'

5. Disposal Procedures (contaminated equipment, supplies, etc.):

It is not anticipated that anv contaminated equipment or supplies will need to be disposed of. Gloves 

will be disposed of in a City of Tucson dumpster. Hexane will be contained in a plastic bucket, labeled 

as such, and evaporated on site.

E. Emergency Information

1. Nearest Hospital Emergency Room: University Medical Center

Address: 1501 N. CampbellTelephone: 694-0111

2. Emergency Telephone Numbers:

a. Fire 911

b. Police 911

c. Ambulance 911

3. Poison Management Center, St. Lukes Hospital: 1-800-362-0101

4. Arizona Radiation Regulatory Agency: 1-602-255-4845

F. Approvals
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1. Safety Plan Prepared by: John Robertson

2. Supervisor/Title:

Date: 11-05-93

3. ADEQ Health & Safety Officer: 
(Not required for level D)

Date:
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(Not required for level D) 
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TAB 8. ATMOSPHERIC HAZARD GUIDELINES

Monitoring
Equimnent Hazard

Ambient
Level Action

Monitoring
Equipment Hazard

Ambient
Level Action

Combustible Explosive 10% LEL Continue investigations
gas indicator atmosphere

10-25%' Continue on-site monitoring with extreme caution as 
higher levels are encountered.

25% LEL Explosion hazard; withdraw from area immediately.

Oxygen Oxygen 19.5% Monitor wearing SCBA. NOTE: Combustible gas
concentration readings are not valid in atmospheres with less than
meter

19.5-25%

19.5% oxygen.

Continue investigation with caution. SCBA not needed, 
based on oxygen content only.

Radiation Radiation 1 mR/hr Continue investigation. If radiation is detected above
Survey back-ground levels, this signifies the presence of 

possible radiation sources; at this level, more thorough 
monitoring is advisable. Consult with a health 
physicist.

lOmR/hr Potential radiation hazard; evacuate site. Continue 
monitoring only upon the advice of a health physicist.

Colorimetric Organic and Dependent Consult standard reference manuals for air
tubes inorganic

vapors/gases
upon species concentrations/toxicity data.

HNU Organic 1) Dependent Consult Standard reference manual for air
photoionizer vapors/gases upon species concentration/toxicity data.

2) Total Consult EPA Standard Operating Procedures.

response
mode

Organic vapor Organic 1) Dependent Consult Standard reference manuals for air
analyzer vapors/gases upon species concentrations/toxicity data.

2) Total 
response 
mode

Consult EPA Standard Operating Procedures.

Note: Reference - Interim Standard Operating Safety Guides, Office of Waste Management, Hazardous Response 
Support Division, Revised 1987.

39

• TAB, 8. ATMOSPHERIC HAZARD GUIDELINES 
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higher levels are encountered: 
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concentration readings are not valid· in atmospheres with less than 
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based on oxygen content only. 

Radiation Radiation 1 mR/hr Continue investigation. If radiation is detected above 
Survey back-ground levels, this signifies the presence of 
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physicist. 

lOmR/hr Potential radiation hazard; evacuate site. Continue 
monitoring only upon the advice of a health physicist. 

Colorimetric Organic and Dependent Consult standard reference manuals for air 
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vapors/ gases 

HNU Organic 1) Dependent Consult Standard reference manual for air 
photoionizer vapors/ gases upon species concentration/toxicity data. 

2) Total Consult EPA Standard Operating Procedures. 
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Organic vapor Organic 1) Dependent Consult Standard reference manuals for air 
analyzer vapors/ gases upon species concentrations/toxicity data. 

2) Total Consult EPA Standard Operating Procedures. 
response 
mode 

Note: Reference - Interim Standard Operating Safety Guides, Office of Waste Management, Hazardous Response 
Support Division, Revised 1987. 
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D. S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Office 
P. 0. Box 818 - Alexandria, Virginia 22313 
Phone: 703/557-2490; FTS/557-2490

SPECIAL ANALYTICAL SERVICES

Client Request

____ Regional Transmittal _____ Telephone Request

A- EPA Region/Client: Region 9

B. Region Contact: RSCC Coordinator, ESAT, (415) 882-3069

C. Date of Request: 3

D. Site Name: (Wa P-c 'F<~(/\V‘ E-Cpf-^SS

E. City/State: ZuCScX\

F. 2 Digit Superfund Site Identifier:

Please provide below a description of your request for Special Analytical 
Services under the Contract Laboratory Program. In order to most efficiently 
obtain laboratory capability for your request, please address all applicable 
questions. Incomplete or erroneous information may result in a delay in the 
processing of your request. If you need to provide additional information not 
addressed by the questions,, please attach additional sheets of paper.

SAS Number

Modified? YES NO

1. General description of analytical service requested:

The analysis of low.and/or medium concentration water and/or soil 
samples for purgeable halocarbons and aromatics by SW846Jijthnds, 8010a 
and 8020A (Revision November 1J?90) . respectively. U/XZi fcNi-

Dob Am/L> Pua&V) f M A? yvi&s.
)efinition and number of work units involvDefinitTon and number' of work'units' involved (specify whether whole 
samples or fraction; whether organics or inorganics; whether aqueous or 
soil and sediments; and whether low, medium or high concentration):

Purpose of-analysis (specify whether Superfund [enforcement or remedial 
action], RCRA, NPDES, etc.):

8010SAS.CRF Page 1 of _9 Revision 12/17/92

Approved '

-
U. S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Office SAS Number 

Modified? i- YES 

P. 0. Box 818 - Alexandria, Virginia 22313 
Phone: 703/557-2490; FTS/557-2490 NO 

A. 

B. 

C. 

D. 

E. 

SPECIAL ANALYTICAL SERVICES 

Client Request 

Regional Transmittal 

EPA Region/Client: Region 9 

Telephone Request 

Region Contact: RSCC Coordinator, ESAT, (415) 882-3069 

Date of Request: it/!o/</3 
Site Name: Po.c,~ ~JC fru,\-- E"-pc~ss 

City/State: TvcScX\ A-z. 
F. 2 Digit Superfund Site Identifier: 

Please provide below a description of your request for Special Analytical 
Services under the Contract Laboratory Program. In order to most efficiently 
obtain laboratory capability for your request, please address all applicable 
questions. Incomplete or_ erroneous info.rmation may result in a delay in the 
processing of your request. If you need to provide additional infor.nation not 
addressed by the questions,- please attach additional sheets of paper. 

1. 

2. 

3. 

General description of analytical service requested: 

The analysis of low_ and/or medium concentration water and/or soi"l 
samples for purgeable halocarbons and aromatics by STJ84~JP.t?-,pd5. 8nO?.Ot_. 
and 8020A (Revision , Nov~mbe ltl:)~spectively) ~l tt'~ ~i 

·I . • ' • Ji ~:'j\- ,· ,_ ... __ '7" ., -·-T~~ I ·. ~~· 
Do A.UJ/l, [ ~) f la O l~ i /,,, ~. . · 

Definitt'on and numoer of worR uni~' involved (specify whether whole 
samples or fraction; whether organics or inorganics; whether aqueous or 
soil and sediments; and whether low, medium or high concentration): 

Purpose of ----a.-• .;.1.ys is (specify vhe t~.er Super fund [ enforcement or remedia 1 
__ action], RCRA, NPDES, etc.): 

8010SAS.CRF Page _1_ of _9_ Revision 12/17/92 
Approved __ _ 



4. Estimated date(s) of collection (provide a sampling schedule).:

5. -Estimated date(s) and method of shipment:
//ir/yr^e-

Express - shipped same day as collection for next day delivery.

6. Number of days analysis and data required after laboratory receipt of 

samples:

The contract required analysis holding time is ten (10) days from the 
date of sample receipt by the laboratory. 3^—

.Data packages and all other deliverables are required within-3§~days 
from receipt of last sample in each Sample Delivery Group (S©G) .**■ A SDG 
is defined as all samples received within a 14 day period or 20 samples 
whichever is reached first.

7. Analytical protocol required (attach copy if other than a protocol 

currently used in this program):

a. Follow SW846 Method 5030A (Revision 1, November 1990) for sample 
introduction by purge-and-trap. Sample introduction by direct 
injection is not an option, unless prior approval has been 
received from the Region.

b. Follow SW846 Methods- 8010A and 8020A (Revision 1, November 1990) 
for gas chromatographic analysis (GC) analysis.

c. The use of a halogen-specific detector, such as a Hall 
Electrolytic Conductivity Detector (HECD), is required for the 
analysis of purgeable halocarbons by SW846 Method 801GA.

d. The use of an aromatic - specific detector, such as a 
photoionization detector (PID), is required for the analysis of 
purgeable aromatics by SW846 Method 8020A.

e. GC analysis by modified SW846 Method 8021 (Revision 0, November 
1990) is acceptable, providing that all compounds listed in Table 

1 are analyzed, and the detection limits and all other QC 
requirements specified in this document are met. Acceptable 
"modifications" include GC analysis with the HECD and PID 
detectors in series and use of a wide-bore capillary column.

f. Whenever an unusually concentrated sample is analyzed, the 

analysis of reagent water to check for contamination by sample 
carry-over should follow.

8010SAS.CRF Page 2 of 9 Revision 12/17/92
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4. Estimated date(s) of collection (provid~ a sampling schedule)~ 

. 5. -Estimated date(s) and method of shipment: 
~whorn~ 

,%] •l Express - shipped same day as collection for next day delivery. 

6. Number of days analysis and data required after laboratory receipt of 
samples: 

The contract: required analysis holding time is ten (10) days 
date of sample receipt: by the laboratory. 

from the 
3~ 
/41/-

Dat:a packages and all other deliverables are required wit:hin~days 
from receipt of last: sample in each Sample Delivery Group (S,,C) ~ A SDG 
is defined as all samples.received within a 14 day period or 20 samples, 
whichever is reached first:. 

7. Analytical protocol required (attach copy if other than a protocol 
currently used in this program): 

a. Follow SW846 Method 5030A (Revision 1, November 1990) for sample 
introduction by purge-and-trap. Sample introduction by direct: 
injection is not an option, unless prior approval has been 
received from the Region. 

b. Follow SW846 Methods· 8010A and 8020A (Revision 1, November 1990) 
for gas chromatographic analysis (GC) analysis. 

c. The use of a halogen-specific detector, such as a Hall 
Electrolytic Conductivity Detector (HECD), is required for the 
analysis of purgeable halocarbons by SW846 Method 8010A. 

d. The use of an aromatic-specific detector, such as a 
phot:oionization detector (PIO), is required for the analysis of 
purgeable aromatics by SW846 Method 8020A: 

e. GC analysis by modified SW846 Method 8021 (Revision 0, November 
1990) is acceptable, providing that: all compounds listed in Table 
1 are analyzed, and the detection limits and all other QC 
requirements specified in this document are met:. Acceptable 
"modifications" include GC analysis with the HECD and PIO 
detectors in series- and use of 3. wide-bore capillary column. 

f. 

8010SAS.CRF 

Whenever an unusually concentrated sample is analyzed, the 
analysis of reagent water to check for contamination by sample 
carry-over should follow. 
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8. Special technical instructions (if outside protocol requirements, 
specify compound names, CAS numbers, detection limits, etc.):

a. Calibration Procedure and Criteria:

Calibrate according to Sections 5.6 and 7.3 of SW846 Method 8010At
Sections 5.5 and 7.3 of SW846 Method 8020A, and Sections 7.4.2 and
7.5 of SW846 Method 8000, with the following specifications:

1. Five-point initial calibration curve with a low standard at 
1.0 ng/mL is required. Sample quantitation is to be done 
using the average calibration factor (CF) from this initial 
calibration curve.

All calibration standards must have a signal-to-noise ratio 
of 5:1 or greater for all analytes of interest. If this 
requirement cannot be met for the low concentration* 
standard, the laboratory must submit a Method Detection 
Limit (MDL) study as part of the data package, in order to 
validate its ability to achieve the contract required 
quantitation limits. The MDL is defined as the minimum 
concentration of?a substance that can be measured and 
reported with 99-X confidence that the value is above zero.

2. A continuing calibration at the concentration of 10 ng/mL 
for each analyte is to be analyzed at the beginning of each 
day and after each group of 10 samples.

3. Less than .202 relative standard deviation (XRSD) in 
calibration factors (CF) for the initial calibration 
standards, and less than a ±15% difference (XD) between the 
CF for the daily continuing calibration and the average CF 
from the initial calibration, are required.

b. Internal Quality Control Checks. Control Limits and Corrective

Actions:

1. Analyze method blanks after each continuing calibration
analysis and after the analysis of unusually concentrated 
samples. The method blanks must contain less than or equal 
to the CRQL of the volatile target compounds listed in Table 
1, except for methylene chloride which must be less than or 
equal to five times (5xCRQL). If a method blank exceeds 
these criteria, the laboratory must consider the analytical 

system to be out of control. The source of the 
contamination must be investigated and appropriate 
corrective measures must be taken and documented before 
further sample analysis proceeds. All samples processed 
with a method blank that is out of control must be re­
extracted/repurged and reanalyzed at no additional cost to
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specify compound names, GAS numbers, detection limits, etc.): 

a. 

b. 
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Calibration Procedure and Criteria: 

Calibrate according to Sections 5.6 and 7.3 of SW846 Method 8010A, 
· Sections 5.5 and 7.3 of SW846 Method 8020A, and Sections 7.4.2 and 

7. 5 of SW846 Method 8000, with the following specificatio~·.s: 

1. Five-point initial calibration curve with a low standard at 
1.0 ng/mL is required. Sample quantitation is to be done 
using the average calibration factor (CF) from this initial 
calibration curve. 

All calibration standards must have a signal-to-noise ratio 
of 5:1 or greater for all analytes of interest. If this 
requirement cannot.be met for the low concentra.t.ion­
standard, the laboratory must submit a Method Detection 
Limit (MDL) study as part of the data package, in order to 
validate its ability to achieve the contract required 
quantitation limits. The MDL is defined as the minimum 
concentration of~a substance that can be measured and 
reported with 99t confidence that the value is above zero. 

2. A continuing calibration at the concentration of 10 ng/mL 
for each analyte is to be analyzed at the beginning of each 
day and after each group of 10 samples. 

3. Less than .20% relative standard deviation (XRSD) in 
calibration factors (CF) for .the initial calibration 
standards, and less than a ±15% difference (%D) between the 
CF for the daily continuing calibration and the average CF 
from the initial calibration, are required. 

Internal Quality Control Checks. Control Limits and Corn~~t::.ivi> 
Actions: 

1. Analyze method· blanks after each continuing calibration 
analysis and after the analysis of unusually concentrated 
samples. The method blanks must contain less than or equal 
to the CRQL of the volatile target compounds listed in Table 
1, except for methylene chloride· which must be less than or 
equal to five times (5xCRQL). If a method blank exceeds 
these criteria, the laboratory must consider the analytical 
system to be out of control. The source of the 
contamination must: tE: investiga!:cd and appropriate 
corrective measures must be taken and documented before 
further sample analysis proceeds. All samples processed 
with a method blank that is out of control.must be re­
extracted/repurged and reanalyzed at no additional cost to 
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the Agency. The Laboratory Manager, or his/her designee, 
must address problems and solutions in the SDG narrative.

2. The following purgeable halocarbon surrogates must be spiked 
into all standards, samples, method blanks and QC samples 
(see Sections 5.8 and 8.3 of SW846 Method 8010A): 
bromochloromethane, 2-bromo-1-chloropropane and
1,4-dichlorobutane. Recoveries of 75-125X for water 
samples, and 60-125% for soil samples are required. The 
samples are to be reanalyzed if the surrogate recoveries are 
outside the QC limits. If reanalysis of the sample solves 
the problem, submit data only from the analysis in which 
surrogate recoveries are within QC limits. If reanalysis, 
does not solve the problem, submit data from both analyses.

k
3. The following purgeable aromatic surrogates must be spiked 

into all standards, samples, method blanks and QC samples 
(see Sections 5.7 and 8.3 of SW846 Method 8020A):
1,1,1-trifluorotoluene and broraofluorobenzene. Recoveries 
of 75-125% for water samples, and 60-125% for soil samples 

are required. The samples are to be reanalyzed if the 
surrogate recoveries are outside the QC limits. If 
reanalysis of the sample solves the problem, submit data 
only from the analysis in which surrogate recoveries are 
within QC limits. If reanalysis does not solve the problem, 
submit data from both analyses.

4. Second column confirmation on a column with a different 
liquid phase is required for all positive results reported. 
Compounds that are detected on both the HECD. and PID are not 
considered to be confirmed.

5. Samples containing one or more analytes at concentrations 
above the initial calibration range are to be diluted and 
reanalyzed. If sample dilution is necessary, the dilution 
must be adjusted so that the highest concentration analyte 
is determined at a concentration in the upper half of the 
calibration range. The laboratory must report the results 
and submit documentation for the analysis of both the 
diluted and undiluted sample.

6. - Analyze matrix spikes and matrix spike duplicates (MS/MSD)

at a frequency of one per sample delivery group. Use the 
compounds specified in SW846 Method 8240 for matrix spikes 
and spike at the level of the mid-point calibration 
standard. P.scoveries of 75-125% for water samples, and 
65-135% for soil samples are required, and the relative 
percent differences (RPD) between spike recoveries must be 
less than ±30%.
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the Agency. The Laboratory Manager, or his/her designee, 
must address problems and solutions in the SDG narrative. 

2. The following purgeable halocarbon surrogates must be spiked 
into all standards, samples, method blanks and QC samples 
(see Sections 5.8 and 8.3 of SW846 Method 8010A): 
bromochloromethane, 2-bromo-l-chloropropane and 
1,4-dichlorobutane. Recoveries of 75-125% for w~te= 
samples, and 60-125% for soil samples are required. The 
samples are to be reanalyzed if the surrogate recoveries are 
outside the QC limits. If reanalysis of the sample solves 
the problem, submit data only from the analysis in which 

· surrogate recoveries are within QC limits. If reanalysis. 
does not solve the problem, submit data from both analyses. 

" 
3. The following purgeable aromatic surrogates must be spiked 

into all standards, samples, method blanks and Q.C s..amples 
(see Sections 5.7 and 8.3 of SW846 Method 8020A): 
1,1,1-trifluorotoluene and bromofluorobenzene. Recoveries 
of 75-125% for water samples, and 60-125% for soil samples 
are required. The samples are to be reanalyzed if the 
surrogate recoveries are outside the QC limits. If 
reanalysis of the sample solves the problem, submit data 
only from the analysis in which surrogate recoveric~ are 
within QC limits. If reanalysis does not solve the problem, 
submit data from both analyses. 

4. Second column confirmation on a column with a diffe·rent 
liquid phase is required for all positive results reported. 
Compounds that are detected on both the HECD. and PID are not 
considered to be confirmed. 

5. Samples containing one or m.ore analytes at concentrations 
above the initial calibration range are to be diluted and 
reanalyzed. If sample dilution is necessary, the .d.ih~tio,:,. 
must be adjusted so that the highest concentration analyte 
is determined at a concentration in the upper half of the 
calibration range. The laboratory must report the results 
and submit documentation for the analysis of both the 
diluted and undiluted sample. 

6.· Analyze matrix spikes and matrix spike duplicates (MS/MSD) 
at a frequency of one per sample delivery group. Use the 
compounds specified in SW846 Method 8240 for matrix spikes 
and spike at the level of the mid-point calibration 
standard. R~coveries of 75-125: for water samples, and 
65-135% for soil samples are required, and the relative 
percent differences (RPD) between spike recoveries must be 
less than ±30%. 
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7. The QC requirements listed above are the minimum'required.
It is impossible to address all analytical situations that 
might be experienced by a laboratory during the analysis of 
environmental samples. The laboratory Is expected to adhere 
to good laboratory practices when analyzing samples. If the 
laboratory has questions concerning the analyses of samples 
not.addressed in this document, the Region should be 
notified IMMEDIATELY (through the Sample Management- Office).

9.

Compound Names and CAS Numbers: .

See Table

Analytical results required (if known, specify format for data sheets, 
QA/QC reports, Chain-of-Custody documentation, etc.) If not completed, 
format of results will be left to program discretion.

a. Data Calculations and Reporting Units:

1. Calculate the CF and the concentration of individual 
analytes using the equations in Sections 7.4.2 and 7.8.1 of 
SW846 Method 8000. The sample results are to be reported in 
the concentration units of micrograms per liter (pg/L) for 
water samples and micrograms per kilogram (pg/Kg) for. soil 
samples.

2. All records of analysis, dilutions and calculations must be 
legible and sufficient to recalculate all sample 
concentrations and QC results. Include an example of the 
calculations in the data package.

b. Documentation and Deliverables: .

Deliverables (In the form of a purge file - i.e., original 
documents) for each Sample Delivery Group shall include all 
deliverables required by the IFB, including, but not limited to:

1. All Sample Tracking Reports (i.e., signed SAS Packing 
Lists/Chain-of-Custody forms).

2. A copy of the SAS, as provided by SMO (so that any SMO 
changes will be known). Only the technical portion of the 
SAS is required.

3. Any telephone logs referring to the samples.

4. A Case Narrative, signed by the laboratory manager or his or 
her designee, . certifying the accuracy and validity of all 
data reported and describing any problems encountered during 
the analyses and documenting their resolution(s).
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7. The QC requirements listed above are the minimum·required. 
It is impossible to address all analytical situations that 
might be experienced by a laboratory during the analysis of 
environmental samples. The laboratory is expected to adhere 
to good laboratory practices when analyzing samples. If the 
laboratory has questions concerning the analyses of samples 
not. addressed in this document, the Re_gfon should be 
notified IMMEDIATELY (through the Sample Management-Office). 

Compound Names and CAS Numbers: 

See Table 1 tJ}Ji-JL~, 
Analytical results required (if knovn, specify format 
QA/QC reports, Chain-of-Custody documentation, etc.) 
format of results will be left to program discretion. 

for data sheets, 
If not completed, 

.._ -
a. Data Calculations and Reporting Units: 

b. 

1-. Calculate the CF and the concentration of individual 
analytes using the equations in Sections 7.4.2 and 7.8.1 of 
SW846 Method 8000. The sample results are to be reported in 

·· the concentration units of micrograms per liter (µg/L) for 
water samples and micrograms per kilogram (µg/Kg) fo-r:-. !,oil 
samples. 

2. All records of analysis, dilutions and calculations must be 
legible and sufficient to recalculate all sample 
concentrations and QC- results. Include an example of the 
calculations in the data package. 

Documentation and Deliverables: 

Deliverables (in the form of a purge file - i.e., original 
documents) for each Sample Delivery Group shall include all 
deliverables required by the IFB, including, but not limited to: 

1. All Sample Tracking Reports (i.e., signed SAS Packing; 
Lists/Chain-of-Custody forms). 

2. A copy of ~he SAS, as provided by SMO (so that any SMO 
changes will be known). Only the technical portion of the 
SAS is required. 

3. .Any telephone logs referring to the samples. 

4. A Case Narrative, signed by the laboratory manager or his or 
her designee,.certifying the accuracy and validity of all 
data reported and describing any problems encountered during 
the analyses and documenting their resolution(s). 
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Tabulated sample results on a modified CLP Form T, with 
units, and sample volumes clearly specified.

Surrogate result summaries, on a modified CLP Form II, with 
calculated percent recovery (XR) values.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) result 
summaries, on a modified CLP Form III, with calculated 
percent recovery (XR) and relative percent difference (RPD) 
values.

Blank data on a modified CLP Form IV, with tabulated 
results, specifying which samples are associated with each 
blank.

Raw Sample data, including

a. Tabulated results
b. All sample data system printouts
c. Manual worksheets

Standards data, including:

a. Standards summaries, on modified CLP Forms VI and VII, 
with calibration factors and percent relative standard 
deviation (XRSD) values or percent difference (XD) 
values.

b. All standard data system printouts, with all compounds
clearly identified. The standard areas and 
calibration factors used for quantitating initial 
calibration XRSDs and continuing calibration XDs, 
should also be indicated.

Raw QC data, including:

a. Blank data, in chronological order:
1. Tabulated results
2. All blank data system printouts.

b. MS/MSD data, in chronological order:
1. Tabulated results
2. All MS/MSD data system printouts.

All computer printouts with integrated areas, peak heights, 
and calibration factors.

Bench sheets for sample preparation, indicating dates, 
times, methods of sample extraction/preparation, spiking 
solution identification and volumes/amounts added, 
instrument run time/date, etc.
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S. Tabulated sample results on a modified CLP Form I·, with 

units, and sample volumes clearly specified. 

6. Surrogate result summaries, on a modified CLP For!:! II,- with 
calculated percent recovery (IR) values. 

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) result 
summaries, on a modified CLP Form III, with calc_ula.t£d 
percent recovery (IR) and relative percent difference (RPD) 
values·. 

8. Blank data on a modified CLP Form IV, with tabulated 
results, specifying which samples are· assocJ ate.d with each 
blank. 

9. Raw Sample data, including 

--· -a. Tabulated results 
b. All sample data system -printouts 
c. Manual worksheets 

10. Standards data, including:. 

a. Standards summaries, on modified CLP Forms VI and VII, 
.with calibration factors and percent relative standard 
deviation (IRSD) values or percent difference {XD) 
values. 

b. All standard data system printouts, with all compounds 
clearly identified. The standard areas and 
calibration factors used for quantitating initial 
calibration IRSDs and continuing calibration IDs; 
should also be indicated. 

11. Raw QC data, including: 

a. Blank data, in chronological order: 
1. Tabulated results 

·2. All blank data system printouts. 
b. MS/MSD data, in chronological order: 

1. Tabulated results 
2. All MS/MSD data system printouts. 

12. All computer printouts with integrated areas, peak heights, 
and calibration factors. 

13. Bench sheets for sample preparation, indicating dates, 
times, methods of sample extraction/preparation, spiking 
solution i~entification and volumes/amounts added, 
instrument run time/date, etc. 
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16. A formula (including definitions) showing how the results 
were calculated, with an example of an actual calculation.

15. Standards preparation logs, including the source and 
traceable lot numbers, and concentrations of all standards 
used for calibration and spiking.

16. Dilution logs and percent solids for all samples. ...

Other (use additional sheets or attach supplementary information, as 
needed):

Attached is a copy of the "U. S. EPA Region 9 Laboratory QC Summary 
Report" form. This form is to be completed by the Laboratory Manager or 
his/her designee and submitted, with each data package. The form is to 
reflect the conditions contained within the data package with which it 
is submitted. Laboratories may make additional copies of this form as 

needed.

Name of sampling/shipping contact: 

Phone:

Data Requirements:

Parameter Contract Required Quantitation Limit

8010A - water/soil 
8020A - water/soil

See Table 1 
See Table 1

QC Requirements:

QC Required Frequency of QC

Matrix Spike/ 1 per SDG
Matrix Spike Duplicate

Limits (X or Cone.)

75-125 XR (water) 
65-135 XR (soil) 

<±30X RPD

Method Blanks Daily CCRQL
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14. A formula · ( including definitions) showing how the results 

were calculated, with an example of an actual calculation. 

15. Standards preparation logs, including the source and 
traceable lot numbers, and concentrations of all standards 
used for calibration and spiking. 

16. Dilution logs and percent solids for all samples. 

10. Other '(use additional sheets or· attach supplementary information, as 
needed): 

Attached is a copy of the "U. S. EPA·Region 9 Laboratory QC Summary 
Report" form. This form is to be completed by the Laboratory Manager or 
hisjher designee and submitted.with each data package. The form is to 
reflect the conditions contained within the data package with which it 

. ..._ -
is submitted. · Laboratories may make additional copies of this form as 
needed. 

11. Name ·of sampling/shipping contact: 

Phone: 

12. Data Requirements: 

Parameter Contract Required Quantit~tion Limit 

8010A - water/soil 
8020A - water/soil 

13. QC Requirements: 

See Table 1 
See Table 1 

QC Required Frequency of QC 

Matrix Spike/ 1 per SDG 
Matrix Spike Duplicate 

Method Blanks Daily 
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14.

If surrogate control limits are exceeded, take appropriate actions tc 
Identify the problem. After identifying the likely cause of the problem 
and taking corrective action if a matrix problem Is not indicated, 
reanalyze the affected samples.

Action required If limits are exceeded:
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If surrogate control limits are exceeded, take appropriate action~ tc 
identify the problem. After identifying the likely cause of the problem 
and taking corrective action if a matrix problem is not indicated, 
reanalyze the affected samples. 
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Target Compound
TABLE 1 

List - EPA Method 8010A/8020A

CRQL
Water Soil

8010A/8020A ComDounds■ CAS No. (pg/_hl Lm&M

Benzene1 71-43-2 2.0* 2.0*
Benzyl chloride 100-44-7 2.0 2.0
Bromobenzene 108-86-1 2.0 2.0
Bromodichloromethane 75-27-4 1.0 i.o
Bromoform 75-25-2 2.0 2.0
Bromomethane 74-83-9 3.0 3.0
Carbon tetrachloride 56-23-5 1.2 1.2
Chlorobenzene1 108-90-7 2.0* 2.0*
Chloroethane 75-00-3 5.2 5.2
2-Chloroethyl vinyl ether 110-75-8 1.3 i.3 T

Chloroform 67-66-3 0.5 0.5
Chloromethane 74-87-3 0.8 0.8
Dibromochloromethane 124-48-1 0.9 0.9
D ib romomethane 74-95-3 2.0 2.0
1,2-Dichlorobenzene1 ,95-50-1 4.0* 4.0*
1,3-Dichlorobenzene1 541-73-1 4.0* 4.0*
1,A^Dichlorobenzene1 106-46-7 3.0* 3.0*
Dichlorodifluoromethane 75-71-8 2. C 2.0
1,1-Dichloroethane 75-34-3 0.7 0.7
1,2-Dichloroethane 107-06-2 0.3 '' 0.3
1,1-Dichloroethene 75-35-4 1.3 1.3
trans-1,2-Dichloroethene 156-60-5 1.0 1.0
Dichloromethane 75-09-2 1.0 1.0
1,2-Dichloropropane 78-87-5 0.4- 0.4
cis-1,3-Dichloropropene 10061-01-5 3.4 3.4
trans-1,3-Dichloropropene 10061-02-6 3.4 3.4
Ethyl benzene1 100-41-4 2.0* 2.0*
1,1,2,2-Tetrachloroethane 79-34-5 0.3 0.3
1,1,1,2-Tetrachloroethane 630-20-6 0.3 0.3
Tetrachloroethene 127-18-4 0.3 0.3
Toluene1 108-88-3 2.0* 2.0*
1,1,1-Trichloroethane 71-55-6 0.3 0.3
1,1,2-Trichloroethane 79-00-5 0.2 0.2
Trichloroethene 79-01-6 1.2 1.2
Trichlorofluororaethane 75-69-4 2.0 2.0
1,2,3-Trichloropropane 96-18-4 1.0 1.0
Vinyl chloride 75-01-4 1.8 1.8
Xylenes1 N/A 2.0* 2.0*

N/A - Not Applicable
1 - 8020A Compounds

* - CRQL determined on PID

8010SAS.CRF Page 9 of 9 Revision 12/17/92

Approved 

- ·-
TABLE 1 

Target Compound List - EPA Method 8010A/8020A 

8010A/8020A Compounds· 

Benzene1 

Benzyl·chloride 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene1 

Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
l,2-Dichlorobenzene1 

l,3~Dichlorobenzene1 

l,4-Dichlorobenzene1 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
Dichloromet:hane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans~l,3-Dichloropropene 
Ethyl benzene 1 

1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetr~chloroethane 
Tetrachloroethene 
Toluene;t 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl chloride 
Xylenes 1 

N/A - Not Applicable 
1 - 8020A Compounds 
* - CRQL determined on PID 
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CAS No. 

71-43-2 
100-44-7 
108-86-1 
75-27-4 
75-25-2 
74-83-9 
56-23-5 

108-90-7 
75-00-3 

110-75-8 
67-66-3 
74-87-3 

124-48-1 
74-95-3 
;95-50-1 

541-73-1 
106-46-7 

75-.71-8 
75-34-3 

107-06-2 
75-35-4 

156-60-5 
75-09~2 
78-87-5 

10061-01-5 
10061-02-6 

100-41-4 
79-34-5 

630-20-6 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-69-4 
96-18-4 
75-01-4 

N/A 
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Water 
(µg/L) 

2.0* 
2.0 
2.0 
1.0 
2.0 
3.0 
1. 2 
2.0* 
5.2 
1.3 
0.5 
0.8 
0.9 
2.0 
4.0* 
4.·0* 
3.0* 
2.0 
0.7 
0.3 
1. 3 
1.0 
1.0 
0.4. 
3.4 
3.4 
2.0* 
0.3 
0.3 
0.3 
2.0* 
0.3 
0.2 
1. 2 
2.0 
1.0 
1.8 
2.0* 

CRQL 
Soil 
(µg/Kg) 

2.0* 
2.0 
2.0 
i.O 
2.0 
3.0 
1. 2 
2.0* 
5. 2 · 
.._ -1.3 
0.5 
0.8 
0. 9 
2.0 
4.0* 
4.0* 
3.0* 
2.0 
0.7 
0.3 
1. 3 
1.0 
1.0 
0.4 
3.4 
3 .4 
2.0* 
0.3 
0.3 
0.3 
2.0* 
0.3 
0.2 
1. 2 
2.0 
1.0 
1. 8 
2.0* 
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U. S. EPA REGION 9 
LABORATORY QC SUMMARY REPORT 

INSTRUCTIONS

A separate form Is to be completed and attached to the Regional copy 
(original) of each data package submitted. This form is to be placed 
directly behind the case narrative.

The Laboratory QC Summary Report form Is to be completed by the 
Laboratory Manager, or his/her designee.

This form will be used to identify areas of non-compliance with the 
required QC limits that may result in resampling or reduction in 

payment.

Answers to questions are designed so that a YES answer indicates 
compliance and requires no further explanation. A NO answer indicates 
non-compliance and requires a short explanation. If a lengtViy 
explanation is required (or desired), write See Case Narrative in the 
blank space and include the explanation in the case narrative.
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U. S. EPA REGION 9 
LABORATORY QC SUMMARY REPORT

LABORATORY:

SUBMITTED BY:

TITLE: ____

ANALYSIS: PURGEABLE HALOCARBONS AND______ DATE:
AROMATICS BY EPA METHODS 
80I0A/8020A_____________________

SAS §: __

// SAMPLES: 

MATRIX:

QC SUMMARY TABLE

QC PARAMETER QC LIMITS FREQUENCY

Laboratory Blank <CRQL for all analytes Daily

Initial Calibration 
(XRSD)

5-pt Calibration Curve 
<20X for all analytes

as needed

Continuing Calibration 
(ZD)

10 ng/mL
<±15X for all analytes

Beginning of each day & 
after every 10 samples

MS/MSD (XR) 75-125X (water)
65-135X (soil)

1 per SDG (1/20)

MS/MSD (RPD) <±30X (water & soil) 1 per SDG (1/20)

Surrogates (XR) 75-125X (water)
60-125X (soil)

All standards, blanks, 
samples and QC samples

1. Were all samples analyzed within the contract YES NO

required holding times of 10 days of sample receipt?

a. If no, list the samples that were analyzed outside of the holding 
time.

How many days outside of the holding time were these samples 
analyzed?
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LABORATORY: 

SUBMITTED BY: 

TITLE: 

-
U. S. EPA REGION 9 

LABORATORY QC SUMMARY REPORT 

SAS II: 

fl SAMPLES: 

MATRIX: 

ANALYSIS: PURGEABLE HALOCARBON$ AND 
AROMATICS BY EPA METHODS 

DATE: 

8010A/8020A 

QC SUMMARY TABLE 

--
QC PARAMETER QC LIMITS FREQUENCY 

Laboratory Blank <CRQL for all analytes -Daily 

Initial Calibration 5-pt Ca1ibration Curve as needed 
(IRSD) <20% for all analytes .. 

Continuing Calibration · 10 ng/mL Beginning of each day 
(ID) <±15% for all analytes after every 10 samples 

MS/MSD (IR) 75-125% (water) 1 per SDG (1/20) 
65-135% (soil) 

MS/MSD (RPD) <±30% (water & soil) 1 per SDG (1/20) 

Surrogates (IR) 75-125% (water) All standards, blanks, 

& 

60-125% (soil) samples and QC samples 

l. Were all samples analyzed within the contract YES NO 
required holding times of 10 days of sample receipt? 

a. If no, list the samples that were analyzed outside of the holding 
time. 

b. How many days outside of the holding time were these samples 
analyzed? 
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2. YES NOWere all samples analyzed within the technical 
holding times of 14 days from sample collection?

a. If no, list the samples that were analyzed outside of the holding
time.

How many days outside of the holding time were these samples 
analyzed?

3. Were all samples received intact and in good YES NO
condition?

4. Was the data package sent within 35 days YES NO
from the receipt of the last samples in the SDG?

a. If no, how many days late was the data package sent.

5. Were EPA Methods 8010A/8020A used to analyze
these samples? YES NO

a. If no, specify which method was used.

b. If no, why was this method used? Who authorized its use?

c. Was the approved method followed without
modifications or deviations? YES NO

d- If no, specify what the modifications or deviations were and who 

approved them.

Was a 5-point initial calibration curve run?

a. If yes, when. _______ ______

b. If no, why not?

8010SAS.QSR Page 2 of _5
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2. 

3. 

4. 

-
Were all samples analyzed within the technical 
holding times of 14 days from sample collection? 

YES NO 

a. If no, list the samples that were analyzed outside· of·· ·the holdin~ 
time. 

b. How many days outside of the holding time were these samples 
analyzed? 

Were all samples received intact and in good YES 
condition? 

..._ .. 
Was the data package sent within 35 days YES 
from the receipt of the last samples in the SDG? 

a. If no, how many days late was the data package sent. 
:.· 

NO 

NO 

5. Were EPA Methods 8010A/8020A used to analyze 
these samples? YES ·. NO 

6. 

a. If no, specify which method was used. 

b. If no, why was this method used? Who authorized its use? 

C. Was the approved method followed without 
m6difications or deviations? YES NO 

d. If no, specify what the modifications or deviations were and who 
approved them. 

Was a 5-point initial calibration curve run? YES NO 

a. If yes·, when. 

b. If no, why not? 
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8.

9.

10-

11.

12.

13.

8010SAS

Did the initial calibration curve meet the QC YES NO
requirement of <20Z RSD for all analytes?

a. If no, specify the' analyte(s) and XRSD(s) that were outside of the 
QC limits:

—■

Was a continuing calibration standard run at 
the beginning of each day?

YES NO

After every 10 samples? YES NO..

a. If no, why not?

Did the continuing calibration standards meet 1 
the QC requirement of <±15X D for all analytes?

YES **■ NO

a. If no, specify the analyte(s) and XD(s) that
QC limits.

were outside of the

Was the signal to noise ratio requirement 
of 5:1 met for all analytes in the 
initial and continuing calibrations?

YES NO

Were laboratory blanks analyzed daily? YES ' NO

a. If no, at what frequency were blanks performed.

Was blank contamination, if any, CCRQL 
for all analytes? YES NO

a. If-no, at what levels was the contamination present.

Specify surrogate(s) used.
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8. 

9. 

10. 

11. 

12. 

-
Did the initial calibration curve meet the QC 
requirement of <20% RSD for all analytes? 

-
YES NO 

a .. If no, specify th~ analyte(s) and ZRSD(s) 
QC limits: 

that were outside of 

Was a continuing calibration standard run at 
the beginning of each day? 

After every 10 samples? 

a. If no, why not? 

Did the continuing calibration standards.meet· 
the QC requirement of <±15% D for all analytes? 

YES 

YES 

YES .._ 

NO 

NO .. 

- NO 

a. If no, specify the analyte(s) and %D(s) that were outside of the 
QC limits. 

Was the signal to noise ratio requirement 
_of 5:1 met for all analytes in the 
initial and continuing_ calibrations? 

Were laboratory blanks ana1yzed daily? 

a. If no, at what frequency were blanks performed. 

Was blank contamination, if any, <CRQL 
for all analytes? 

.YES 

YES 

YES 

a. If· no, at what levels was the contamination present. 

NO 

NO 

NO 

13. Specify surrogate(s) used. 
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14. YES NODid the surrogate recoveries meet the QC 
requirements of 75-125% for all water samples, 
and 65-125X for all soil samples?

a. If no, list the recoveries that were above this range.

b. If no, list the recoveries that were below this range.

c. How many non-compliant recoveries were caused by dilutions?

d. How many non-compliant recoveries were caused by matrix 

interferences?

e. Where samples reanalyzed to confirm
matrix interference? YES

If no, why not? __________________ ’________________ _

15. Were MS/MSD analyses performed at a minimum
frequency of 1 per SDG? YES NO

a. If no, why not? __________ -  ’ _:

16. Did the MS/MSD recoveries meet the QC requirements YES NO

of 75-125% for water samples, and 65-135% for 

soil samples for all spike compounds?

a. If no, specify the analyte(s) and XR(s) that were outside of the

QC limits.

17. Did the MS/MSD meet the QC requirement of
<±30% RPD for all spike compounds? YES NO

a. If no, specify the analyte(s) and %RPD(s) that were outside~ of' tli

QC limits.
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16. 

17. 

-
Did the surrogate recoveries meet the QC 
requirements of 75-125% for all water samples, 
and 65-125% for all soil samples? 

-
YES 

a. If no, list the recoveries that were aoove this range. 

b. If no, list the recoveries that were below this range. 

c. How many non-compliant recoveries were caused by dilutions? 

d. How many non-compliant recoveries were caused by matrix 
interferences? .._ 

e. Where samples reanalyzed to confirm 
matrix interference? ' 

If no, why not? 

Were MS/MSD analyses performed at a minimum 
frequency of 1 per SDG? 

a. If no, why not? 

Did the MS/MSD recoveries meet the QC requirements 

of 75-12S% for water samples, and 6S-135% for 

soil samples for all spike compounds? 

YES 

YES 

YEs· 

-

NO 

NO 

NO 

NO 

a. If no, specify the analyte(s) and XR(s) that were outside of the 

QC limits. 

Did the MS/MSD meet the QC requirement of 
<±30% RPD for all spike-compounds? YES NO 

a.. If no, specify the analyte(s) and XRPD(s) that were outside· of· the 

QC limits. 
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18. Were the CRQLs met for all analytes? YES NO

a. If no, why not?

19. Was it possible to analyze all analytes YES - NO
within the initial calibration range?

a. If no, were these samples diluted YES NO
according to the instructions in
Section 8.b.5 of the SAS request?

b. List these samples and the associated analytes.

c. If samples requiring dilution were not diluted, explain why not
and list these samples. '
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19. 

-
Were the CRQLs met for all analytes? 

a. If no, why not? 

Was it possible to analyze all analytes 
within the initial calibration range? 

a. - If no, were these samples diluted 
according to the instructions in 
Section 8.b.S of the SAS request? 

b. List these samples and the associated analytes. 

YES NO 

YES NO 

YES NO 

c. If samples requ1.n.ng dilution were not diluted, explain why not 
and_ list these samples. -- _,. 
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None of the information contained in this Ecology and Environment, 
Tnc. (E & E) publication is to be construed as granting any right,- by' 
implication or othervise, for the manufacture, sale, or use in 

connection vith any method, apparatus, or product covered by letters 

patent, nor as ensuring anyone against liability for infringement of 
letters patent.

Anyone vishing to use this E & E publication should first seek 
permission of the company. Every effort has been made by E L E to 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, varranty, or 
guarantee in connection uith this E & E publication and hereby expressly 
disclaims any liability or responsibili ty for loss or daraage"~restilting 
from its use: for any violation of any Federal,.T_Si.axe, or municipal ■ 
regulation vith uhich this E & E publication may conflict; or for the 
infringement of any patent resulting from the use of the £ L E 
publication. .
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SECTION l: INTRODUCTION

nC\

l-l SCOPE

This document provides basic guidelines regarding the application 

and operation of the Geoprobe Hodel 8A van-mounted hydraulic sampling 

device, for use as an investigative technique in evaluating subsurface 

conditions at hazardous waste sites. It is intended to serve as the 

Standard Operating Procedure (SOP) for the Geoprobe when used as a site 

assessment tool- Specific information regarding data interpretation for 

soil-gas samples can be found in the SOP Cor Soil-Gas. Procedures for 

handling soil and water samples can be found in the SOP foe FIT Field 

Sampling Procedure.

1.2 APPLICATIONS

The Geoprobe was designed/to allow a convenient, cost-effective, 

and safe method for conducting soil-gas surveys, and for collecting sub­

surface samples from the soil and water matrices. The hydraulic unit 

/with percussion hammer is capable of exterting 15,000 pounds of downward 

force; the weight of the vehicle contributes,the majority of the force.

The Geoprobe unit is equipped with specialized tools; each ace 

better suited to certain types of physical settings and subsurface . 

conditions. In addition, the specialized equipment determines the 

effective investigacive depth. It is. therefore, imperative that the 

soil conditions and stratigraphy beneath the site be thoroughly re­

searched before use of the Geoprobe, to assure that it is the most 

effective investigative technique.

Specialised equipment, the primary applications, and depth's are 

briefly outlined below.

'-'ell Points: Best suited for sandy conditions, and particularly

applicable in alluvial floodplains; very poor 
performance in clays. Due to physical properties 
of gravity., ground water collection with a pump 

is limited to 30 to 32 feet.

Shelby Tubes: best performance in silt/cLay; poor results in

sand, and ineffective in gravelly conditions.
Maximum depth of six feet.
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::0::c IK-t"fo raancc in sand/silt; poor results in 
eiayey soils. [deal subsurface conditions will 

provide effective investigative depth of up to 40 

tee t.
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Nevci. cxa c (iouit pressure on ;i probe rod so nr; to' lift the 

i.eai. t ites of; the vehicle off: the ground.

Always remove the hammer anvil or octier tool from the 
machine before folding the machine to the horizontal 
position.

The vehicle catalytic converter is hot and may present a 
fire hazard when operating over dry grass or combustibles

Geoprobe operators must wear ear protection. OSHA 
approved ear protection for sound levels exceeding 85 dba 
is recommended.

The location of buried or underground utilities and 
services must be knovn before starting to drill or probe.

Shut dovn the hydraulic system and stop the vehicle caging 
before attempting to clean or service the equipment.

Accidental engagement of this machine may cause injury.

Local utilities should be -located before inserting any rod into the 

ground, a task that can be expected to take a half-day to one day 

depending on the size of the sice and its proximity to population 

cencers. Some cicies may require that special safety precautions be 

observed while working off roadways, such, as worker signs, flashing 

lights, or orange pylons. The City Engineering Department generally can 

provide this cype of information. All work should be conducted in 

strict accordance with the approved E £. £ Site Safety Plan.

3-'l
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strict accordance vich the approved E & E Site Safety Pl2.n. 
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SECTION- 4: OPERATION AND FIELD PROCEDURES

4.1 OPERATION

The basic operating steps lor the Ceoprobe are detailed belov. 

Figures 4-1 and 4-2 are schematic drawings of the hydrauLic unit, and 

the pertinent parts are labeled on these drawings. Figure 4-3 illu­

strates the. Geoprobe controls.

1. Position the vehicle over the sampling location. 11 possible, park 
the vehicle so that it laces dovnvind to avoid potential contami­
nation of the sample from the vehicle exhaust-

2. Set the packing brake and check to affirm that the Geoprobe_is.a>n a 
level surface.

3- Open doors or tailgate to gain access to the hydraulic unit. Secure 
the doors so that vind or vibration will not cause them to slam shut

4. Switch the electrical control to the middle position; this engages 
the clutch of the hydraulic system.

5. Push the extend lever dovn to move the derrick out from the vehicle. 
For best resul-Cs, extend the derrick as far as possible.

6. Pull dovn on the fold lever to raise the derrick. .The derrick must 
be fully extended in order to clear the roof of the vehicle.

7. Pull doun the foot lever to place the probe foot on the ground 
surface. After the foot is resting on the ground, continue the 

dovnvard motion of the foot until the rear of the vehicle has been 
raised approximately 6 inches.

8. Pull dovn on the probe lever to initiate the upvard movement of the 
probe. Raise the probe to its- maximum height, so that the 
appropriate sampling device can be inserted beneath it.

9. Shut o£f-hydrau1ics by positioning the switch to the off position. 

Place the anvil in the anvil holder and secure it with the hammer 
latch. Turn hydraulics back on.

10. The appropriate sampling device should nov be emplaced; a veil point 
shelby tube, or soil-gas configuration’.

4.2 FIELD PROCEDURES 

4.2.1 Veil Point Insertion

Screw drive cap into the male end of. the veil point. Insert the 

pipe unit into the anvit and push the probe lever down. Push the veil

-
SECTrGN t,: OPF.RAT[ON AND f'fELD l'ROCEDUR.ES 

I,. l OPRRATION 

The basic operating seeps for the Geoprobe are detailed belov. 

Figures 4-l and 4-2 are schematic dravings of the hydraulic unit, and 

the pertinent parts are labeled on these dravings. Figure 4-] illu-

strates the Geoprobe controls. 

1. Position the vehicle over the sampling location. U possible; r.:1d·. 
the vehicle so that i c faces dovnvind to avoid potential contami­
nation of the sample from the vehicle exhaust. 

2. Sec the parking brake and check to aEf.irm chat the Geopcob<;Li~_.on a 
level surface. 

J. Open doors or tailgate to gain access to the hydraulic unit. Secure 
the doors so chac vind or vibration vill noc cause them to slam shut. 

4. Svicch che eleccrical control co the middle position; this engages 
the clutch of the hydraulic system. 

5. Push the extend levee dovn to move the derrick out from the vehicle. 
For best cesu1ts, extend the derrick as far as possible. 

6. Pull dovn on the fold ·lever to raise che derrick .. The derrick muse 
be fully extended in order to clear the roof of the vehicle. 

7_ Pull dovn the foot lever co place the probe Eooc on the ground 
sµrface. After the foot is resting on the ground, continue the 
dovnvard motion ot the foot until the ceac oE the vehicle has been 
raised approximately 6 inches. 

8. Pull dovn on the probe lever co initiate the upvacd movement of the 
probe. Raise the probe to ics· maximum height, so that the 
appropriate sampling device can be inserted beneath ic. 

9. Shut off hydraulics by positioning the svitch co the oU position. 
Place the anvil in the anvil holder and secure ic vi(h che hammer 
lacch. Tui:-n hydraulics Gack on. 

LO. The appropriate sampling devic_e should nov be cmplaccd; a ._.ell ro1nc. 
shelby cube, or soil-gas configuration~ 

t,. 2 PIP.ill PROCEDURES 

1,.2. l \/ell l'oint [n:;cctio11 

Scrcv dcivc cap .into cite ma.le end of: (lie veil point. 

pipe unic into clic iin'Ji L ;,.nd push the pcobc l.,~vcc do•J11. 
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pom;, into the ground until the derrick has readied the end of its 

downward stroke. I’ulL down on the probe lever until the derrick reaches 

its maximum height. Attach a 3-Coot section of rod to the veil point, 

Citst wrapping the pipe threads with teflon tape or an O-ring to assure 

a proper seal. Continue to advance rod, adding additional 3-Coot 

sections until the sampling depth is achieved.

Attach the sample cap to the last length of Geoprobe rod, taping or 

affixing O-rings in the same manner as with the pipe. Determine the 

water level using a water level indicator with an 00 of 1/2-inch or 

smaller. Hook up the water trap as illustrated on Figure 4-4. Turn on 

the vacuum pump and purge three well volumes, or a minimum of one 

gallon. Retrieve samples by pumping.directly into a sampling bottle and 

then transferring the sample to the appropriate container.

If samples are to be analyzed for volatile organic compounds 

(VOCs), these samples should be collected first with the mini-bailer to 

avoid introducing disturbed sediment into the sample.

4.2.2 Shelby Tube Sampling

Subsurface soil samples are collected with 2-inch shelby tubes.

This sampling technique is most effective in a silt or silt/sand that is 

free of gravel or pebbles, which will bend the walls of the shelby 

tubes. The sample is retrieved by inserting the shelby tube drive head 

into the shelby tube, with a drive cap connected to the male end. This 

configuration is pushed into the ground in the same manner as the well 

point. Three-foot lengths of steel rod are added to the shelby tube to 

the sampling depth. When the shelby tube has been advanced to depth, 

the system is reversed and the shelby tubes are withdrawn. The sample 

is contained within the shelby tube (Figure 4-3). To extract the 

sample, fold the derrick to a horizontal position. The 'shelby tube 

extractor is emplaced and the sample is extruded into a stainless steel 

or aluminum pan for sampling.

4.2.3 Soil-Gas Sampling

The collection of soil-gas samples is vecy similar to inserting a 

well point. The only difference is that instead of using the well point 

an expendable point holder is screwed into the female end of the pipe.
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pouil inco i.he ground until the decrick. has ceacl1cd the -:nd of its 
dovnvacd stcoke. Pull dovn on the pcobe levee until the dercick ceaches 
its maximum height. _Attach a J-(ooc ·section· of rod to the vell point, 
Eicst vcapping the pipe thceads vith teflori cape oc an 0-ring to assure 
a pcopec seal. Continue to advance cod, adding additional 3-Eoot 
sections until the sampling depth is achiev_ed. 

Attach the sample cap to the lase length of Geopcobe cod, taping oc 
affixing 0-cings in the same mannec as vich the pipe. Detecmine the 
vacec level using a vatec level indicatoc vith an OD of 1/2-inch oc 
smaller. !look up the vatec ti:-ap as illusccaced on figui:-e 4-4. Tucn on 
the vacuum pump and pui:ge thcee veil volumes, oc a minir.n.:.n oE one 
gallon. Reci:-ieve samples by pumping.dicectly into a sawpling bottle and 

._ ~-then ti:-ansfeci:-ing the sample co the appcopciate container. 
rE samples ai:-e to be analyzed foe volatile ocganic compounds 

(VOCs), these samples should b~ coll~cted fie-st vith the mini~bailec to 
avoid intcod~cing disturbed sediment into the sample. 

4.2.2 Shelby Tube Sampling 
j_ 

Subsucface soil samples are collected vith 2-inch shelby tubes. 
This sampling technique is mo~t effective in a silt oc silt/sand that is 
fcee of gcavel oc pebbles, vhich vill bend the valls of the shelby 
tubes. The sample is i:-ettieved by insei:-cing the shelby tube di:-ive head 
into the ~helby tube, vich a dcive cap connected to (he male end. This 
configui:-acion is pushed into the ground in the same manner as chi uell 
point. Three-foot lengths of steel cod ai:-e added to the shelby tube co 
the sampling depth. Vhen the shelby tube has been adva~ced to d~pth, 
the system is cevei:-sed and ihe·shelby cubes are vithdi:-aun. Thi sample 

' is contained vi thin the shelby cube (Figuce 4-3). To excract U1e 
sample, fold the decrick to a hocizontal position. The ~helby tube 
exec-actor is emplaced and the sample is exicuded into a stainless steel 
or aluminum pan foe sampling. 

4.2.J Soil-Gas Sampling 

The col_lection of soil-g~s samples is vecy similac to insening a 
veil potnt. The only difference is chat instead of using the vell point 
an·expendable point holdei:- is screved into the female end oE the pipe. 
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•'H expendable point is then inserted into this holder and'the, pipe unit 

L> pusiied into the ground. The pushing motion is accomplished in the 

>ame fashion as inserting the veil point. The probe rod is then pulled 

up approximately one Coot to release the expendable point. By pulling 

the probe up a void is formed from which the vapor sample is collec.ted- 

After pulling up the probe rod the sample cap is attached again with 

teflon tape or an "0" ring. The gas sampling collection system is then 

hooked up (see soil-gas SOP foe the different types of collection 

systems). The hydraulic vacuum pump on board the vehicle is used to 

create the vacuum. The probe pipe is then removed from the ground 

leaving the expendable point down the hole.

4.2.4 Carbide-Tipped Drill Bit **

This bit is for use on concrete, asphalt, or any other hard sur­

face, such as frozen ground. To operate the drill bit, raise the 

derrick approximately half ways so that the drill bit will fit between 

the ground surface and the hammer latch. To insert the drill, puli the 

hammer latch out and insert the drill bit where the anvil usually is 

placed. Push the hammer latch back in to secure the drill bit. bower 

the derrick with the probe lever until the drill bit makes contact with 

the ground. To begin drilling, rotate the hammer rotation control to 

the right for drilling rotation. The left counter rotation is used when 

retracting the drill or for-cleaning out the hole. After turning the 

rotation lever push down on the hammer lever, which initiates the 

rotation and a hammering motion. Slowly push down on the probe lever to 

start the drill into the ground surface. Continue th.is procedure, 

taking care not to apply too much down pressure, which may cause the 

to bind up and stop rotating.

After drilling through the hard surface, pull up on the probe lever 

to remove the drill from the hole. To retrieve a sample, simply put the 

appropriate sampling point down the hole.

4.2.5 Decontamination

Decontamination procedures for the Geoprobe vary depending on the 

type of sampling conducted. The equipment needed for decontamination is 

detailed according to the various types of snmnlin-.
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:\11 cxpend;dilc. point i.:, lhen i.nsected into thi:; !ioldec ;111d· the, pipe unit 
l,, pushed into the gcound. The pushing motion is accomplished in the 
same fashion as insecting the vell point. The probe cod is then pulled 
up appcoximately one foot to release the expendable point. By pulling 
the probe up a void is focmed from vhich the vapor sample is collected­
Aftec pulling up the pcobe rod the sample cap is attache~ again vith 
teflon tape or an "O" ring. The gas sampling collection system 1s then 
hooked up (see soil-gas SOP for the.different types of collection 
systems).· The hydraulic vacuum pump on board the vehicle. is used to 
create the vacuum. The probe pipe is then removed from the gr~und 
leaving the expendable point dovn the hole. 

4.2.4 Carbide-Tipped Drill Bit 

This bit is for use on concrete, asphalt, or any other hard sur­
face, such as frozen ground. To operate the drill bit, raise ~he 
decrick approximately half va~ so chat the drill bit vill fie becveen 
the ground sucface and the ham~er latch. To fnsecc the dcill, pull th~ 
hammec latch.out and insect the dcill bit vhece the anvil usually is 
placed. Push the hammer latch back in to secure the drill bit. Lover 
the dercick vith the probe lever until the drill bit makes contact vith 
the ground. To begin drillini, rotate the hammer rotatio~ control to 
the right for dcilling totation. The left countec rotation is used uhen 
retracting the drill oc for. cleaning out the hole. After turning- the 
rocac1on levee push doun on the hammer lever, vhich initiates che 
rotation and a hammering motion. Slovly ~ush doun on the probe lever ro 
start the drill inco the ground surface. Continue th.is procedur::e, 
taking care nae to apply too much dovn pressure, uhich may cause the 
drill to bind up and stop rotating. 

After drilling tln-ough the hard sucface, riull up on the probe lever 
to remove the drill from the hole. To cecrieve a sample, sir.iply put i:he 
appcopriace sar.ipl-ing point dovn the hole. 

4.2.5 Decontamination 

Decontamination procedures for .the Gcoprobc ·:ary depending ou (he 
type of sampling- conducted. The equipr.icnt needed (or dccontar.iin:ition is 
detailed accordiu::; co the v·,1.rious types o( :;:i.rnplin:;. 



Veil Points

The veil points and rods are decontaminated vith a high pressure

steam cleaner and aiconox detergent wash to remove dirt, oil, or other 

substances. FolLov vith a tap water rinse, and a final deionized water 

rinse.

Shelby Tubes ^

Shelby tubes are decontaminated using the same process as foe the 

veil points.

Soil-Gas Apparatus

The parts of the soil-gas appartus that require decontamination ace 

the rod, point holder, and the sampling cap. These are generally heated 

vith a propane heater to a temperature sufficient to drive off volatiles 

or semi-volatiles. In cases where product or soil is stuck to the 

parts, steam cleaning is suggested.^ The parts are heated to a tempera­

ture at which watec will boil on their surface, then are allowed to 

cool. Deionized water may be sprayed on the parts to speed up the 

cooling process.

4.3 SETUT DOW

To remove the rod from the hole, attach the pull can Co the cop of 

the rod.. Bring the derrick down by pulling down on the probe iever.

'-/tien the derrick is at the top of the pull cap, latch the hammer latch 

onto the pull cap. Pull up on the probe lever to extract the rod, 

unscrewing the 3-foot rod lengths until all of the pipe is removed.

To fold the Geoprobe back into the vehicle, push down on the probe 

lever to bring the derrick down until the derrick stops. Pull ;ijp on the 

foot lever to bring the foot off of the ground a few inches. Push up on 

die fold lever to fold the Geoprobe into tiie vehicle. Pull up on the 

extend lever to slide the Geoprobe into the vehicle. Pull up on the 

woot lever to bring the foot the remainder.of the way into the back of 

the vehicle. Shut off the hydraulics, and close the doors (or tail­

gate) .

4-y
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The veil points and cods ace decontaminated vich a high rressuce 

steam cleanec and alconox detecgent- vash· to cemove diet, oi 1, or ochec 

substances. Follov vith a tap vacec rinse, and a Einal deionized vatec 

c1ose. 

Shelby Tubes 

Shelby cubes' ace decontaminated using the same process as foe the 

•.;ell points. 

Soil-Gas Apparatus 

The pacts of the soil-gas appaccus that cequ1ce decontamination ace 

the cod, point holder, and the sampling cap. These ace genectily-heaced 

vith a propane heater to a temperature sufficient to drive off volatiles 

or semi-volatiles. In cases vhere product or soil is stuck to the 

paces, steam cleaning is suggest:ed.: The pacts ace heated to a tempeca-
• 

tuce at uhich vatec vill boil on their surface, then ace alloved to 

cool.· Deionized uatec may· be sprayed on the pacts to speed up the 

cooling pcocess. 

4. 3 SffiIT DOVN 

To cemove the cod Ecom the hole, attach the pull cap to the top of 

the cod. Being the deccick doun by pulling dovn on the probe levee. 

'.Jhen the deccick is ac the top of ·the pull cap, latch the hammec latch 

onto the pull cap. Pull up on the pcobe lever to excccc~ the rod. 

unscceuin~ the 3-foot cod lengths until all oE the pipe is cemoved. 

To fold the Geopcobe back lnto the vehicle, push dovn on the pcobe 

lever to bring the deccick doun until the den:-ick srnps. Pull ;~p on the 

foot levee co bc-i-ng the foo c off of the gcound a f:ev inches. Push up on 

the fold. levee to fold the Geopcobe into the vehicle. ?ull up on the 

extend levee co slid·e the Geopcobe into che vehicle. Pull up on the 

foot levee to being cl1e foot the cemaindec.of the vay inrn the lnd:. of 

the vehicle. Shut oU the hydcaulics, and close the doors (oc CJ.il-

ga (C) -



Hack, till the hole vith bentonite granules or bentonite/sand mixture 

to avoid providing a conduit into the subsurface- Release emergency 

btake, and move.vehicle to next sampling location-
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Backfill the hole vith bentonitc ;:canulcs oc bentonite/sand ,ni:-:t11rc 

to avoid pcoviding a condui:t into the subsucface. 

bcake, and move vehicle to next sampling location. 
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4. Rinse several times with distilled water.

5. Reassemble filter.

6. Run distilled water followed by sample water through
prior to collection of sample.

SECTION 9: BOIL SAMPLING PROCEDURES

Soil sampling is an important adjunct to groundwater 

monitoring. The sampling of the soil horizons above the 

groundwater table can help detect contaminations before, they have 

migrated xnto the water table, and can help establish the amount 

of contamination sorbed on the aquifer solids. While

considerable efforts have been made to establish protocols for 

sampling air and water bofne pollutants, complexities encountered 

in sampling the soil system have been a major handicap in the 

development of field procedures. A wide range of environmental 

factors must be considered in the process of designing a soil 

sampling plan. Because, soil types can vary considerably over a 

short distance, it- is important that a detailed record be 

maintained during the sampling operation. Information recorded 

should, include location, depth, and such soil properties as 

grain size, color, and odor. Subsurface conditions remain fairly 

stable on a daily basis, however seasonal changes can greatly 

af£ec_t the biochemical conditions within the soil mass, and 

should be taken into consideration.

The variation that seems to be inherent in the data collected 

during soil sampling should be accounted for in the design of the 

major sampling project regardless of the aim of the study. This 

includes the sampling design, the collection procedures, the 

analytical procedures, and the data analysis.

The methods outlined below are for the collection of soil 

samples. A brief description of more complicated sampling tools 

will be presented for situations where.simplified methods are not 

applicable. Additonal information about various drilling
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4. Rinse several times with distilled water. 

5. Reassemble filter. 

6. Run distilled water. followed by sample water through filter prior to collection of sample. 

SECTION 9: BOIL SAMPLING PROCEDURES 

Soil sampling is an important adjunct to groundwater 
monitoring. The sampling of the soil horizons above the 
groundwater table can help detect contaminations before they have 
migrated into the ~ater table~ and can help establish the amount 
of contamination sorbed on the aquifer so1.'ids. While 
considerable efforts have been made to establish protocols for 

·. sampling air and water bo:z.:-ne pollutants, complexities encountered 
in sampling the soil system have been a major handicap in the 
development of field procedures. A . wide range of environmental 
factors must be considered · in the process of designing a soiJ. 
sampling plan'" 
short distance, 

Because. soil types can vary considerably over a 
it- ·is important that a detailed record be 

maintained during the sampling operation. Information recorded 
should. include location, depth, and such soil properties as 
grain size, color, and odor. Subsurface conditions r8.main fairly 
stable on a daily basis, however seasonal changes can greatly 
afJec_t the biochemical conditions 
should be taken into consideration. 

within the soil mass, and 

The variation that seems to be inherent in the data collected -during soil ?ampling should be ·accounted for in the de.sign of the 
major sampling project regardless of the aim of the study. This 
includes the sampling design, the collectibri procedures, the. 
analytical procedures, and the data analysis. 

The meth6ds outlined-below ar~ for the collection of soil 
samples. A brief description of more complicated sampling tools 
will be prese~ted for situations where simplified methods are not 
applicable.· Additonal information about various drilling 
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techniques available for deep soil investigations can be found in 

the publications from American Society for Testing and Materials 

(ASTM), or National Water Well Association (NWWA)

Samples can either be collected with some form of core 

sampling or auger device or they may be collected by use of 

excavations or trenches. m the latter case the samples are cut 
from the soil mass with spades, scoops or punches. The American 

Society for Testing and Materials has developed a number of methods 

that have direct application to soil sampling. However, these 

methods might need appropriate modification since' ASTM's main 

concerns are engineering aspects while the needs, of the 

environmental scientist are primarily related to the chemical

°f soi** it is therefore necessary to carefully 

match specific analytical requirements with the sampling 

technique under consideration.

If soil water is desired, the samples can be collected by 

suction devices or other tools for soil water extraction. The 

statistical designs would be the same no matter which soil water 

collection technique is adapted. Some of these techniques will 

be covered in the discussion on soil water.

9.1 Decontamination of Equipment

All non-dedicated devices employed in the soil sampling 

processjfor example, split spoon sampler or soil auger), need to 

e decontaminated between successive, or at the end of, sampling 

activities. The most reliable - methods are those that assure 

complete isolation of one sample from the next. The following is 

a field decontamination procedure, adapted from Mason (1983).

Wash and scrub with tap water using a pressure hose or 
pressurized stainless steel, fruit tree sprayer

o

o

tissuef°r adhered or<3ar'ics with a clean laboratory

Air dry the equipment.
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techniques available for deep soil investigations can be found in the publications from American Society for Testing and Materials (ASTM), or National Water Well Association (NWWA). 
Samples 
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auger device or they may be collected by use. of excavations or trenches. In the latter case the samples are cut from the soil m~si 'With spades, scoops or punches. The American Society £or Testing and Materials has deveioped a number of methods that have direct llpplicatiori to soil sampling. Hot..lever, · these 
methods might need llppropriate modification since ASTM' s main concerns are. 
envirorunental 

engineering aspects t..lhile the needs. 
scientist are primarily related to the 

status 0£. the soil. It is therefore necessary ·to 
match specific analytical requirements 'With the 
technique under considerati~:m . 

• 

of the 

chemical 
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If soil water is desired, the samples can be collected by suction devices or other tools for soil 'Water extraction. The. statistical designs 'Would be the same no matter which soil water collection technique is adapted. Sotie of these techniques vill be covered in the discussion on soil water. 

9.1 Decontamination or Equipment 

All non-dedicated devices employed in the soil sampling _process (for example, split spoon sampler or soil ~uger), need to be decontaminated between successive, or at the end of, sanpling activities. The most reliable'methods are those that assure· complete isolation of one sample from the next. The followi~g is a field decontamination procedure, adapted from Mason (1983). 

o Wash.and scrub with tap vater using a pressure hose or pressurized stainless steel, fruit tree sprayer. 
o Check for ll.dhered organics vith a clean laboratory tissue. 

o Air dry the equipment. 
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o Double rinse with deionized, distilled water.

o Rinse twice with hexane/or acetone.-

o Air dry the equipment.

o Package in plastic bags and/or pre-cleaned aluminum fctL

All wash and rinse water, to the extent possible, will be 

transferred to 2081 (55-gallon) drums, which will be sealed, 

labeled as to the contents, and stored on site. Rinse solvents 

will be transferred to open 20B-1 drums for evaporation (EPA, SHH, 

19B4).

9.2 Surface Sampling ‘

In this sample collection category soil samples are taken 

from the upper zone of the soil profile. The depth of this zone 

may vary with the particular site conditions; generally it is 

bounded to about 50 cm in depth. Soil surface sampling is 

relatively easy and the least costly compared to other soil 

sampling methods. Nonetheless, a strict sampling procedure that 

obeys all components of a quality assurance plan must be imple­

mented, particularly at this zone because of its high suscept­

ibility to cross contamination. General logical steps that could 

be considered in any qualified soil sampling plan follow.

1. Carefully remove the top layer of soil to the desired 
sample depth.

2. Using a proper soil collection device (scoop, 
trowel etc.) obtain the desired quantity of soil.

3.. Transfer sample into an appropriate sample bottle with 
a stainless steel lab spoon or equivalent.

4. Check that a Teflon liner is present in the cap if re­
quired. Secure the cap tightly. The chemical 
preservation of solids is generally not recommended. 
Refrigeration is usually the best approach 
supplemented by a minimal holding time.
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o Double rinse with deionized, distilled 'Water. 

o Rinse twice with hexane/or acetone.· 

o Air dry the equipment. 

o Package in plastic bags and/or pre-cleaned aluminum f::iL 

All 'Wash and rinse water, to the extent possible; will be 

transferred to 2081 (55-gallon) drums, 'Which will be sealed, 

labeled as to the contents, and stored on site. Rinse solvents 

will be transferred to open 20B-l drums for evaporation (EPA, SHM, 

19B4) . 

9.2 Bur!aco Sampling 

In this sample collection category soil samples are taken 
~ c 

from the upper zone 0£ the soil profile. The depth of this zone 

may vary ,;.;ith the particular site conditions; generally it :l..~' 

bounded to about 50 · cm in depth. Soil surface sampling J.s 

relatively easy and the least Costly compared to other soil 

sampling methods. Nonetheless, a strict sampling procedure that 

obeys all components of a quality assurance plan must ·be. i~ple­

mented, particularly at this zone };)ecause of its high suscept­

ibility to cross contamination. Gene~al logical steps that could ..,. -,.. 

be ·considered in any qualified soil sampling plan fol lo....,. 

1. Carefully re.move the top layer of soil to the desired 
sample depth. 

2. Using a proper soil collection device (scoop, 
trowel etc.) obtain the desired quantity of soil. 

3~ Transfer ~ample into ah appropriate sample bottle ~ith 
a stainless steel lab spoon or equivalent. 

4. Check that a Teflon liner is present in the cap if re­
quired. Secure the cap tightly. The chemical 
preservation· of solids is generally not ·recommended. 
Refrigeration is usually the best approach 
supplemented by a minimal holding time. 
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100 ml processed should be discarded as a rinse. Even if very 

careful procedures are followed, clogging and small particles 

breakthrough are real problems which must be addressed on a case

by case basis.
A generalized procedure for filtering field samples is as 

follows:

1. Obtain a decontaminated filtering device ^ee SeC£
8.9.5 for appropriate decontamination procedur )• _
has two filtering devices: 1.) Geo-Tech ^^_Fil*-er
vith an electric peristaltic pump, and 2.) Gilman Fil

holder with pump.

2. Select appropriate filtersize and material. Generally 

a .45 urn membrane filter is used.

3. Assemble filter.

4. Flush filter. Run /at least 16 ounces of .the sa“P\e ^er 
through, the filter system and discard prior to collecti

of sample.

Collect sample, 
preservative.

m
acidified container or add

Sample Filtration for Bacterial Samples is discussed m 

Section 8.8.1.

8.9 Decontamination Procedures For Groundwater Sampling Equipment

Decontamination procedures are described for various types of 

equipment used during groundwater sampling efforts.

8.9.1 Safety Equipment
The following procedures are suitable for decontaminating 

safety equipment such as respirators, boots, and gloves that•are 

susceptible to degradation by solvent rinsing.

1. Brush off loose dirt with soft bristle brush or cloth

2. Rinse thoroughly with tap water.
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100 ml processed should be discarded as a rinse. Even if very 

careful procedures are followed, clogging and small particles 

breakthrough are real problems which must be addres~ed on a case 

by case basis·. 

A generalized procedure for filtering field samples is as 

follows: 

1. Obtain a decontaminated filtering device (see Section 

8.9.5 for appropriate decontamination procedure). ADEQ 

has two filtering devices: 1.) Geo-Tech filter holder 

with an electric peristaltic pump, and 2.) Gilman-Filter 

holder with pump. 

2. Select appropriate filter size and material. 

a .45 tun membrane filter is used. 

3. Assemble filter. 

G·enerally 

4. Flush filter. Run ~at least 16 ounces of the sample water 

through t.he filter system and discard prior to collection 

of sample. 

5. Collect sample, 
preservative. 

in acidified container or add 

Sample Filtration for Bacterial Samples is discussed in 

Section 8.8.l. 

B. 9 Decontamination Procedures For Groundw~ter Sampling Equipment 

Decontamination procedures are described for various types of 

equipment used during groundwate~ sampling efforts. 

8.9.1 Sa!ety Equipment 

The following procedures are suitable for decontaminating 

safety equipment such as respirators, boots, and gloves that-are 

susceptible to degradation by solvent rinsing. 

1. Brush off loose dirt \.lith soft bristle brush or cloth. 

2. Rinse thoroughly with tap water. 
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3 . Wash in nonphosphate detergent in warm water .

4. Rinse thoroughly with tap water.

5. Rinse thoroughly with reagent grade distilled/deionized 
water.

6. Air dry in dust free environment, keep articles out of 
the sun.

7. Store in plastic bags.

8.9.2 Ancillary Equipment

The. following procedures are suitable for decontaminating 

ancillary equipment such as ropes, extension cords, generators, 

hand carts, and field sampling equipment to be returned to the 

laboratory for decontamination.

1. Brush off loose dirt with stiff bristle brush.

2. Rinse off with high pressure water.

3. Air dry.

8.9.3 Pumps

1. Submerge pumps in a nonphosphate detergent solution such 
as Alconox.

2. Operate pump a minimum of 10 minutes, recycle the soap 
solution to a wash basin through an entire length of hose 
when the hose must be reused.

3. Clean all exterior surfaces of both tubing and pump with 
bristle brush and clean cloth.

4. Submerge pump in tap water.

5. Operate pump for a minimum of 10 minutes; recycle the 
water to rinse basin through an entire length of hose.

6. Submerge pump in reagent grade distilled/deionized water.
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-
Wash in nonphosphate detergent in warm water. 

Rinse thoroughly with tap water. 

Rinse thoroughly with reagent grade distilled/deionized 
water. 

Air dry in dust free environment, keep articles out of 
the sun. 

7. Store in plastic bags. 

8. 9. 2 Ancill_ary Equipment 

The. following procedures are suitable for decontaminating 

ancillary equipment such as ropes, extension cords, generators, 

hand carts, and field sanipling equipment to be returned to th.-: 

laboratory for decontamination. 

l. Brush off loose dirt \.l'ith stiff bristle brush. 

2. Rinse off with high pressure water. 

3. Air dry. 

8.9.3 Pumps 

l . .. -.. Submerge pumps in a nonphosphate detergent solution such 
as Alconox. 

2. Operate pump a minimUID_of 10 minutes, recycle the soap 
.solution to a wash basin through an entire length of hose 
when the hose must be reused. 

3. Clean all exterior surfaces of both tubing and purep with 
·bristle brush and clean cloth. 

·4_ Submerge pump in tap water. 

5. Operate ·pump for ll. minimum of 10 minutes; recycle the 
water to rinse basin through an entire length of hose. 

6. Submerge pump in reagent grade distilled/deionized vater. 
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Note

8 .9 .

8.9

7. Pump the deionized water to the rinse basin for disposal 
(do not recycle deionized water).

a

8. Repeat steps 6 and 7 two times.

9. Place pump and hose on rack to air dry.

10. Wrap pump.and coiled hose in aluminum foil if feasible 
and then place the equipment in a plastic.'bag; seal bag 
and place a label on the bag indicating date of 
decontamination.

References to Alconox in this report are for illustration 
only; they do not imply endorsement by the ADEQ.

Bailers

1. Disassemble both top and bottom check valve assemblies.

2. Clean all component parts in nonphosphate detergent 
solution using a bristle brush and a bottle brush to 
clean inside surfaces.

3. Rinse all surfaces five times with tap water.

4. Rinse all surfaces twice with pesticide grade hexane.

5. Rinse all surfaces five times with reagent grade 
distilled/deionized water (or organic free water).

6. Place all components on rack and allow to air dry,

7. Wearing clean surgical gloves (powderless), 
reassemble bailer.

8. Wrap bailer in aluminum foil and place it in a plastic
bag; seal and label' the bag indicating date of
decontamination.

5 Geo-T«ch Filtars

1. Run 1 pint of. distilled water through filter hose.

2. Disassemble filter apparatus.

3. Wash with nonphosphate detergent.
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7. Pump the deionized water to the rinse basin for disposal 

(do not recycle deionized water). 

8. Rep~at steps 6 and 7 two times. 

9. Place pump and hose on -rack to air dry. 

10. Wrap pump.and coiled hose in aluminum foil if feasible 
and then place the ·equipment in a plastic:·bag; seal bag 
and place a label on the bag indicating date of 
decontamination. · 

Note: References to Alconox in this report are for illustration 
only; they do not imply endorsement by the ADEQ. 

8.9.4 Ballers 

1. Disassemble both top and bottom check valve assemblies. 

2. Clean. all compone.nt parts in nonphosphate detergent 
solution using a bristle br:ush and a bottle .brush to 
clean inside surfaces. 

3. Rinse all surfaces five times with tap water. 

4. Rinse all sur_faces twice with pesticide grade hexane. 

5. Rinse all surfaces five times with reagent grade 
distilled/deionized water (or organic free water). 

6. Place all components on rack and allow to air dry, 

7. Wearing clean surgical gloves (powderleSs), 
.. -.. reassemble bailer.· 

8. Wrap bailer in aluminum foil and place it in a plastic 
bag; seal and label' the bag indicating date of 
decontamination. 

8.9.5 Geo-Tech riltors 

1. Run l pint of. distilled water through filter hose. 

2. Disassemble filter apparatus. 

J. Wash with nonphosphate detergent. 
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CLP PAPERWORK INSTRUCTIONS 
0, S. EPA REGION 9

L.O ORGANIC and INORGANIC TRAFFIC REPORT/CHAIN-OF-CUSTODY RECORD

1.1 CASE DOCUMENTATION

Complete these forms when collecting RAS or RAS+SAS samples.

Enter the SAS case number (for RAS+SAS analysis only) and/or RAS 
case number at the top right of the form. RAS case numbers have 
the format “xxxxx" (i.e. 18123) and SAS case numbers have the 

format "xxxx-Y-xx" (i.e 6123-Y-01).

NOTE: Do not use these numbers as sample numbers. Use the RAS
sample numbers provided on the printed labels. See Section 

/ 1.2 for additional instructions.

1.2 HEADER INFORMATION '

.1.2.1 Box 1 - PROJECT CODE/SITE INFORMATION

Enter the Project Code (i.e $F) , Site Name, City, State,
Site Spill ID. (Note: the information entered here does not 
go through to the laboratory's copies.)

If sampling is not under the Superfund program, enter the 
Account code (account to be billed), any Regional 
Information and the name of the program, i.e. RCRA, in the 

box titled "Non-Superfund program."

.1.2.2 Box 2 - REGIONAL INFORMATION

Enter the Region number, the name of your sampling company, 
and your name and signature in the designated spaces.

1.2.3 Box 3 - TYPE OF ACTIVITY

Check the Funding Level of sampling.

Funding Level

SF — Superfund
PRP - Potentially Responsible Party 

ST - State 
FED - Federal
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1.0 ORGANIC and INORGANIC TRAFFIC REPORT/CHAIN-OF-CUSTODY RECORD 

1.1 CASE ·DOCl.JMENTATlON 

Complete these forms vhen collecting RAS or RAS+SAS samples. 

Enter the SAS case number (for RAS+SAS analysis ·only) and/or RAS 

case number at the top right of the form. RAS case nw;ibers have 

the format "xxxxx~ (i.e. 18123) and SAS case numbers have the 

format "xxxx-Y-xx" (i.e 6123-Y-01). 

NOTE: Do not use these numbers as sample numbers_ Use the RAS 

sample numbers provided on the printed labels. See Section 

i 1. 2 for additional instructions. 

1. 2 HEADER INFOR,'iATlON 

CLPPAYER.SOP 

_ 1. 2.1 Box l - PROJECT CODE/SITE INFORMATION 

~nter .the Project Code (Le $F), Site Name, City, State, 

Site Spill ID. · (Note: the information entered here does not 

go. through to the laboratory's copies.) 

If sampling is not under the Superfund program, enter the 

Account code (account to be billed), any Regional 

Information and the name of the program, Le. RCRA, in the 

box titled "Non-Superfund program." 

.1.2.2 Box 2 - REGIONAL INFORMATION 

Enter the Region number, the name of your sampling company, 

and your n_ame and signature in the designated spaces. 

1.2.3 Box 3 - TYPE OF ACTIVITY 

Check the Fundi~g Level of sampling. 

funding Level 

SF Super fund 
PRP - Potent~ally Responsible Party 
ST State 
FED Federal 
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Check Che code which describes Che cask of che sampling 

miss ion.

Pre-Remedial
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PA - Preliminary AssessmenC
SSI - Screening Site Invescigaclon
LSI - LisClng Sice Invescigaclon

Remedial

RIFS - Remedial Invescigaclon Feasibilicy Scudy

RD - Remedial Design
O&M - Operacions and Maincenance
NPLD - National Priorities Lise

Removal

CLEM — Classic Emergency 
REHA - Removal AssessmenC 
REM - Removal 
OIL - Oil Response
UST - Underground Storage Tank Response

1.2.4 Box 4 - SHIPPING INFORMATION

Enter che daCe shipped, the carrier (i.e. Federal Express) 

and Che air bill number in che approprlaCe spaces.

1.2.5 Box 5 - SHIP TO

EnCer che name of the laboratory concact (i.e. Sample 

Custodian), laboratory name and full address.

1.2.6 Box 6 - PRESERVATIVE

This box provides a lisc of commonly used preservaclves. 
EnCer che approprlaCe preservaCive in Column D. If you 
enCer "5" on Che Organic Traffic Reporc or "7“ on che 
Inorganic Traffic Reporc indicaCing "Ocher', specify che 
preservaCive used aC Che boCCom of Che "Sample 

DocumenCaCion" area.

If you are using more chan one Cype of preservaCive, you may 
eicher noCe Che preservaclves in che box specifically under 
Che requesCed analyses (i.e. in che Cyanide box enCer “2") 
or list chem, separaCed by commas, in Che same order as che
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Check the code vhich describes the task of the sampling 

miss ion. 

Pre-Remedial 

PA Preliminary Assessment 
SSI Screening Site Investigation 
LSI Listing Site Investigation 

Remedlai 

RIFS 
RD 

O&M 

NPLD 

Remedi~l Investigation Feasibility Study 
Remedial Design · · 

- Operation~ and Maintenance 
National Priorities List 

Removal. 

CL.EH. Classic Ea~rgency 
RE.K.A - Removal As~ess~ent 
REH. 
OIL 

· UST 

- Reilloval 
- Oil Response 
- Underground Storage Tahk Response 

1.2.4 Box 4 - SHIPPING INFORMATION 

Enter the date shipped, the carrier (i.e. Federal Express) 

and the air bill number in the. appropriate spaces. 

1.2.5 Box 5 - SHIP TO 

Enter the n=e of the laboratory contact: (i.e. S;amp}P 

Custodian), laboratory name and full address. 

1. 2. 6 Box 6 - PRESERVATIVE 

This .box provides a list: of commonly used preservatives. 

Enter the appropriate preservative in Column D. If you 

enter ·s· on the Organic Traffic Report or ·7· on the 

Inorganic Traffic Report: indicating "Other", specify the 

preservative used at: the bottom of the ·sample 
Documentation· area_ 

If you are using 111ore than one type of preservative, you may 

either note _the preservatives in the box specifically under 

the request~d analyses (i.e_ in the Cyanide box enter ·2·) 

or list them, ·s.eparat:ed by commas, in the s=e order as the 



checked sample analyses. (Al Cernatively . the analysis may 
be listed on separate lines.)

1.2.7 Box 7 - SAMPLE DESCRIPTION

This box provides a list of the description/matrices of the 
samples that are collected. Enter the appropriate 

description In Column A.

1.3 SAMPLE DOCUMENTATION

1.3.1 SAMPLE NUMBERS

Carefully transcribe the RAS sample numbers from the printed 
labels onto the Organic or Inorganic Traffic Report/Chain- 
of-Custody in the column labeled "CLP Sample Numbers."

Each RAS sample is assigned a unique sample number. A RAS 
sample is comprised of one matrix from one station location 
for one analytical;'. program going to one laboratory.

For example, if RAS water samples are collected from the 
same location for both volatile and pesticide analysis and 
are sent to the same laboratory, they are given the same 
sample number. However, if these samples are sent to 
different laboratories, they must be given different RAS 

sample numbers.

RAS sample numbers have the following formats: YX123 for
organic and MYX123 for inorganic samples. Use RAS sample 

numbers for RAS+SAS analysis.

1.3.2 Column A - SAMPLE DESCRIPTION

Enter the appropriate sample description code from Box 7.

Note: Item §6 "Oil" and Item #7 "Waste" are for SAS
projects only. Do not ship oily samples or waste samples 
without making prior arrangements with the RSCC coordinator 

and SMO.

1.3.3 Column B - CONCENTRATION

Enter "L" for low and "M" for medium concentration samples. 
(Prior arrangements must have been made with the RSCC 
coordinator, SMO and the laboratories accepting the samples 
before shipping medium concentration samples. At this time.
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checked sample analyses. (Alternatively. the analysis may 
be listed on separate lines.) 

1. 2. 7 ~ - SAMPLE DESCRIPTION 

This box provides a list of 
sam·ples that are collected. 
description in Column A. 

the description/matrices of the 
Enter the appropriate 

1. 3 SAMPLE DOCUMENTATION 

0.PPAPER.SOP 

1. 3. l SAH..PLE NUM..BERS 

Carefully transGribe the RAS sample nWllbers from the printed 
labels onto the Organic or Inorganic Traffic Report/Chain­
of-Custody in the column labeled "CLP Sample Numbers." 

Each RAS sample is assigned a unique sample number. A RAS 
sample is comprise? of one matrix froo one station location 
for one analyticaL:. program going to one laboratory. 

For example, if RAS vater samples are collected from the 
same location for both volatile and pesticide analysis and 

are sent to the sanie laboratory, they are given the same 
sample number. Hovever, ·if these samples are sent to 
different laboratories, they must be given different RAS 

sample numbers. 

RAS sample numbers hav~ the follo,..ing formats: YX123 for 

organic and MYX123 for inorganic samples. Use RAS sample 

numbers for RAS+SAS analysis._ 

1.3.2 Column A - SAMPLE DESCRIPTION 

Enter the appropriate sample description code from Box 7. 

Note: Ite~ 06 ·011· and Iteo 17 "Uaste· are for SAS 

projects only. Do not ship oily samples or waste samples 

without makihg pririr arrangements with the RSCC toordinator 

and SHO. 

1.3.3 Column 5 - CONCENTRATION 

Enter "L~ for low and ·tt· for medium conc_entration samples. 
(Prior arrangements ~- have. been mad_~ vith the RSCC 
coordinator, :sMO a~d· the laboratories accepting ·the samples 

before shipping medium concentration samples. At° this time. 
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high concentration samples must be scheduled through the SAS 

system.)

NOTE: Medium concentration samples must be shipped in metal 

cans .

1.3.4 Column C - SAMPLE TYPE COMPOSITE/CRAB

Enter the type of sample you collected. A composite is a 
sample composed of more than one discrete sample. A grab is 

a discrete sample.

1.3.5 Column P - PRESERVATIVE USED

Enter the preservative used from Box 6.

1.3.6 Column E - RAS ANALYSIS

Check the analytical fractions requested for each sample, 
for example, VOAs , BNAs and Pestlcides/PCBs are .for 
lou/medium concentration organics. Total metals.„and cyanide 

are for low/medium concentration inorganics.

NOTE: Both total and dissolved metals can be requested for

each individual.inorganic sample, however, they must be 
assigned different sample numbers. If cyanide is also 
requested, it' Is given the same sample number(s). as the 

total metals sample(s).

Note: ARO/TOX analyses can only be requested for high

concentration samples.

1.3.7 Column F - REGIONAL SPECIFIC TRACKING NUMBERS OR TAG NUMBERS

Region 9 does not Issue tracking numbers or tag numbers. 
Samplers may use this column for sampler specific tracking 

numbers ot for "Special Instructions’. If you choose to use 
this as "Special Instructions", be sure to note, at the 
bottom of the ’Sample Documentation" area, what the special 
handling is. The number and type of containers could be 

entered here. (i.e. 3-40 mL, 6-1L)

1.3.8. Column G - STATION LOCATION NUMBER
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high concentration samples must be scheduled through the SAS 

system.) 

NOTE: Medium concentration samples must be shipped in metal 

cans. 

1.3.4 Column C - SAHPLE TYPE COMPOSITE/GRAB 

Enter the type of sample you collected. A composite is a 

sample composed of more than one discrete sample. A grab is 

a discrete sampl_e. 

1.3.S Column D - PRESERVATIVE USED 

Enter the preservative used from Box 6. 

L 3. 6 Column E - RAS ANALYSIS 

Check the analyt~cal fractions requested for each sample, 

for example, VOA,$, BNAs and Pesticides/PCBs are. for 

lo\ol'/medium concentration organics. Total metals . ..and i:-.y;rnfrlf' 

are for low/medium concentration inorganics. 

· NOTE: Both total and dissolved metals can be requested for 

each individual.inorganic sample, however, they must be 

assigned d_ifferent·sample numbers. If cyanide is also 

requested, ·it· is given the same sample number(s) .. as the 

tot.al metals sarnple(s). · 

Note: AROJTOX analyses can only be requested for high 

concentration samples. 

1.3.7 Column F - REGIONAL SPECIFIC TRACKING NUMBERS OR TAG Nl.J}IBERS 

Region 9 does not issue tracking numbers or tag numbers. 

Samplers may use this column for sampler specific tracking 

numbers o( for ~Special Instructions·. If you choose to use 

this as ·special Instructions·, be sure to note, at the 

bottom of the ·sample Documentat_ion" area, what the special 

handling is. The number and type of containers could be 

entered here. (i.e. 3-40 mL, 6-lL) 

1.3.8 Column G - STATION LOCATION NUMBER 

Enter the station location in the space provided. 



1.3.9 Column H - HO/DAY/YEAR/TIME OF SAMPLE COLLECTION

Record the month, day, year and time (use military time, 

i.e. 1600 — 4:00 pm) of sample collection.

1 3-10Column I - SAMPLER INITIALS

Enter your initials.

1.3. llColumn J - CORRESPONDING CLP ORGANIC/INORGANIC SAMPLE • NUMBER

Enter the corresponding CLP sample number for organic or 

inorganic analysis.

1.3.12Column K - DESIGNATED FIELD QC

Enter the appropriate qualifier for "Blind" Field QC samples 
in this column. (NOTE: All samples must have a qualifier.)

Revision: 5
Dace: 3/5/93
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Blind Field QC Qualifier

Blind Blanks B
Blind Field Duplicates D
Blind Field Spikes S
Blind PE Samples PE
Not a QC Sample

Note: Information entered here is not reproduced onto the

laboratories' copies.

"B" - These are blanks and Include trip blanks (T), field 
blanks (F) and equipment blanks (E). Blanks may be 
further identified by the letter in parenthesis. For 
example, B(T) indicates that the sample Is a trip 

blank.

"D" - These are field duplicates, but do not include samples 

designated as laboratory duplicates. The primary 
sample is identified with and the duplicate is
give "D" in column K. In addition, the station 
locations should also Identify the primary and 
duplicate samples. For example, MV-1 is the primary 
sample and MW-1B is the duplicate sample.

"S" - These, are spiked field samples and are generated by 

field personnel

CLPPAPIJ!..SOP 
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1.3.9 ColWjln H - HO/DAY/YEAR/TIHE OF SAMPLE COLLECTION 

Record Che month, day, year and time (use military time, 

i.e. 1600 - 4:00 pm) of sample collection. 

1. 3. lOCo lurnn I - SAMPLER INITIALS 

Enter your initials. 

1.3.llColurnn J - CORRESPONDING CLP ORGANIC/INORGANIC SAHPLE·NUHLER 

Enter the corresponding CLP sample number for organic or 

inorganic analysis. 

1. 3. 12Colurnn K - DESIGNATED FIELD QC 

Enter the appropriate qualifier for "Blind" Field QC samples 

in chis column .. (NOTE: All samples muse have a qualifier.) 

Blind Field QC .. Qualifier 

Blind Blanks B. 

Blind Field Duplicates I) 

Blind Field Spikes s 
Blind. PE Samples PE 

Noc a QC Sample 

Note: Information entered here is not reproduced onto the 

laboratories' copies. 

"B" - These are blanks and include trip blanks (T), field 

.blanks {F) and equipment blanks (E). Blanks wuy be 

further identified by the letter in parenthesis. For 

example, B(T) indicates that the samp_~e_ is a trip 

blank. 

·o" - These are field duplicates, but do not include samples 

designated as laboratory duplicates. The primary 

sample is identified ~ith "--· and the duplicate is 

give "D" in column K. In addition, the station 

locations should also identify the primary and 

duplicate samples. For example, MV-1 is· the -primary 

sample and M\l-lB is the duplicate sample. 

·s" - These. are spiked field samples and are generated by 

field.personnel 
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"PE" — These are performance evaluation samples. They are 
spiked samples but are not field samples. They are 
usually prepared by other than field personnel.

— all other samples not designated as field QC samples

1.4 "SHIPMENT FOR CASE COMPLETE (Y/N)*

This should reflect the status of the samples scheduled to be 
shipped to a laboratory for a specific case. Only when ALL 
samples scheduled/collected for shipment to a laboratory for a 
specific case have been shipped Is the case complete.

<

1.5 "PAGE 1 OF __

This is usually 1. Each cooler is to be accompanied by one or 
more Traffic Report/Chain-of-Custody Record form(s). The form(s) 
accompanying each cooler must list only those samples contained in 

that cooler.

1.6 "SAMPLE USED FOR SPIKE AND/OR DUPLICATE"

m Enter the sample number of the sample designated for spike and/or
duplicate analysis. This is also known as the Laboratory QC 
sample. This sample should be included in the first shipment to 

^ . the laboratory and in the first shipment for each subsequent

l sample delivery group (SDG).

1.7 "ADDITIONAL SAMPLER SIGNATURES"

Record additional sampler signatures that are different from that 

in Box 2.

1.8 "CHAIN OF CUSTODY SEAL NUMBER"

Enter the Chain of Custody Seal Number used to seal the cooler, if 

applicable.

1.9 "SPLIT SAMPLES ACCEPTED/DECLINED"

The sampler should ask the sight owner, PRP, etc. whether they 
want split samples taken. The split samples are either accepted 
or declined. Record their signature and check the appropriate 

box.

CLPFATER. SOP
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• PE" - These are perfoCTJ1an_ce eva lua t lon SBJJJp les. They 1i:re 

spiked samples but are not field samples. They are 

usually prepared by other than field personnel. 

all other samples not designated as field QC samples 

1.4 "SHIPMENT FOR CASE COKPLETE (Y/N)• 

This should reflect the status of the samples scheduled 

shipped to a laboratory for a specific cas~. Only vh~n 

samples scheduled/collected for shipment to a laboratory 

specific case have been shipped is the case complete. 

l.S "PAGE 1 OF 

to be 
• T T 
l'>.LL 

for a 

This is usually 1. Each cooler is to be accompanied .by one or 

more Traffic Report/Chain-of-Custody Record fonn(s). The fonn(s) 

accompanying each cooler must list only those· samples contained in 

that cooler. . . 
1.6 "SAMPLE USED FOR SPIKE AND/OR DUPLICATE" 

Enter the sample number of the sample designated for spike and/or 

duplicate analysis. This is also kno\.ffi as the Laboratory QC 

sample. This sample should be included in the first shipment to 

the laboratory and in the first shipment for each subsequent 

sample delivery group (SDG). 

1.7 "ADDITIONAL SAMPLER SIGNATURES" 

Record additional sampler signatures that: are different: from chat: 

in Box 2. 

1.8 "CHAIN OF CUSTODY SEAL NUMBER· 

Enter the Chain of Custody Seal Number used Co seal the cooler, if 

applicable. 

1. 9 "SPLIT SAMPLES AC.CEPTEDf,DECLINED" 

The sampler should ask t:he 

\olant: split samples t:aken. 

or declined. Record their 
box. 

sight: o\.ffier, PRP, etc. ~het:her they 

The split samples are either accepted 

signature and check the appropri3te 

CT.PPAPER.SOP 



1.10 Instructions summarIzlng CLP sample volumes, packaging, and
shipment reporting requirements are printed on the back of the 

Traffic Reports.

2.0 SAS PACKING LIST/CHAIN-OF-CUSTODY FORM

2.1 CASE DOCUMENTATION

Complete this form when collecting SAS samples.

Enter the SAS case number at the top right of the form. SAS case 
numbers have the format "xxxx-Y-xx" (i.e 6123-Y-Ol).

NOTE: Do not use this number for sample numbers. Use the SAS
sample numbers provided on the printed labels. See Section 2.2 

for additional instructions.

2.2 HEADER INFORMATION

i
2.2.1 Box 1 - PROJECT CODE/SITE INFORMATION

Enter the Project Code (i.e $F) , Site Name, City, State, 
Site Spill ID. (Note: the information entered here is not

reproduced onto the laboratory's copies.)

If sampling is not under the Superfund program, enter the 
Account code (account to be billed), any Regional 
Information and the name of the program, i.e. RCRA, in the 

box titled "Non-Superfund program."

2.2.2 Box 2 - REGIONAL INFORMATION

Enter the Region number, the name of your sampling company, 

and your name and signature in the designated spaces.

2.2.3 Box 3 TYPE OF ACTIVITY

• Check the Funding Level of sampling.

Funding Level 

SF - Superfund
PRP - Potential Responsible Party 

ST - State 
FED - Federal

Revision: 5
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1. 10 Instructions s=arizing CLP sample volumes, packaging_· and 

shipment reporting requirements are printed on the back of the 

Traffic Reports. 

SAS PACKING LIST/CHAIN-Of-CUSTODY FORM 

2.1 CASE DOCUMENTATION 

Complete this form ~hen collecting SAS samples. 

Enter the SAS case number- at the top right of the fonn. SAS case 

numbers have the format: ·xxxx-Y-xx· (i.e 6123-Y-01). 

NOTE: Do not use this number for sample numbers. Use the SAS 

sample numbers provioed on the printed labe~s. See Section 2.2 
for additional instructions. 

2 _ 2 HEADER INFORMATION 

2.2.1 Box 1 - PROJECT cqDE/SITE INFORMATION 

Enter the Project Code (i.e $F), Site Na111e, City, State, 

Site Spill ID. (Note: the information entered here is not 

reproduced onto the laboratory's copies.) 

If sampling is not under the Superfund program, enter the 

Account code (accoun_t to be billed), any Regional 

Information and the name of the program·. Le. RCRA, in the 

box titled ·Non~Superfund program.· 

2. 2. 2 Box 2 - REGIONAL INFORH.ATION 

Enter .the Region number, the name of your sampling company, 

and your name and signature in the designated spaces: 

· 2. 2. 3 Box 3 - TYPE OF ACTIVITY 

Check the Funding Level of sampling. 

Funding Leve 1 

SF - Superfund 
PRP - Potential Responsible Party 
ST - State 
FED Federal 

CLPPAPDLSOP 
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Check the code which describes the task of the sampling 

miss ion.

Pre -Remedial

PA - Preliminary Assessment
SSI -Screening Site Investigation
LSI - Listing Site Investigation

Remedial

RIFS - Remedial Investigation Feasibility Study

RD - Remedial Design
06M - Operations and Maintenance
NPLD - National Priorities List

Removal

CLEM - Classic Emergency 
RFMA - Removal Assessment 
REM - Removal 
OIL - Oil Response
UST - Underground Storage Tank Response

2.2.4 Box 4. - SHIPPING INFORMATION

Enter the date shipped, the carrier (i.e. Federal Express) 

and the air bill number in the appropriate spaces.

2.2.5 Box 5 - SHIP TO

Enter the name of the laboratory contact (i.e. Sample 

Custodian), laboratory name, and full address.

2.2.6 Box 6 - SAMPLE DESCRIPTION

This box provides a list of the description/matrices of the 

samples that are collected. Enter the appropriate 

description in Column A.

2.2.7 Box 7 - PRESERVATIVE

This box provides a list of commonly used preservatives. 
Enter the appropriate preservative in Column C. If you 
enter ’6" indicating "Other", specify the preservative used 

at the bottom of the "Sample Documentation” area.

CLPPAPER.SOPCLPPAPER.SOP 
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Check the code which describes the task of thP. sarnplin~ 

mission. 

Pre-Remedial 

PA - Preliminary Assessment 
SSI ~·screening Site Investigation 
LSI - Listing Site Investigation 

Remedial 

RIFS - Remedial Invest~gation Feasibilit:y Study 

RD - Remedial Design 
OoH - Ope_rations and Maintenance 
NPU) - National Priorities List 

Removal 

CLEM - Classic Em~rgency 
R.D{A - Removal As . .sessroent 
REM - Removal 
OIL - Oil Response 
UST - Underground Storage Tank Response 

2.2.4 Box 4. - SHIPPING INFORMATION 

Ent~r the date shipped, the carrier (i.e. Federal Express) 

and the air bill number in the appropriate spaces. 

2.2.5 Box 5 - SHIP TO 

Enter the name of the laboratory contact (i.e. 

Custodian), laboratory name, and full address. 

2.2.6 Box 6 - SN{PLE DESCRIPTION 

,~mnlP ~--r --

This box provides a list of the description/matrices of the 

samples that are collected. - Enter the appropriate 

description in Column A. 

2. 2. 7 ~ - PRESERVATIV°E 

This box provides a list of commonly used preserva~ivP.s. 

Enter the appropriate preservative in Column C. If you 

enter ·6· i_ndicating ·other·, specify the preservative used 

at the bottom of the ·sample Documentation· area. 



2.3 SAMPLE DOCUMENTATION

2.3.1 SAMPLE NUMBERS

Carefully transcribe the SAS sample numbers from the printed 
sample labels onto the SAS/COC In the space provided.

Each SAS sample Is assigned a unique sample number. A SAS sample 
consists on one matrix from one station location for one analysis 

going to one laboratory.

For example, If SAS water samples are collected from the same 
location for both herbicide and anion analysis and are sent to the 

same laboratory, they are given the ,same SAS sample number. 
However, if these samples are sent to different laboratories, they 
must be given different SAS sample numbers.

SAS sample numbers have the format SYxxxx (l.e. SY1234).

2.3.2 Column A - SAMPLE DESCRIPTION

Enter the appropriate sample description code from Box 6.

2.3.3 Column B - CONCENTRATION

Enter "L" for low concentration, "M" for medium 
concentration and "H“ for high concentration.

NOTE: Medium and high concentration samples must be shipped

in metal cans.

2.3.A Column C - PRESERVATIVE USED

Enter the preservative used from Box 7.

If more than one type of preservative Is used for a sample, 

separate the preservative reference numbers with commas.
The sequence of the reference numbers must follow the 
sequence of the requested "SAS Analysis" parameters that are 

recorded in Column D.

2.3.5 Column D - ANALYSIS

Enter the analysis requested.
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2. 3 SAMPLE DOCUHE.NTATION 

CLPPAPI:R.SOP 

2, 3. 1 SAMPLE NUM.BERS 

Carefully transcribe the SAS sample· numbers from the printed 

sample labels onto the SAS/COC in the space provided. 

Each SAS sample is assigned a unique sample number. A SAS sample 

consists on one matrix from one station location for one analysis 

going to one laboratory. 

For example, if SAS "1ater samples are collected from the same 
location for both herbicide and anion analysis and are sent to ·the 

same laboratory, they are _given the .same SAS sample number. 
Hovever, if these samples are sent to different laboratories,. they 

must be given ·different_ SAS sample numbers. 

SAS sample numbers have the format SYxxxx (i.e. SY1234). 

2.3.2 Colu.c.n A - SAM.PL}:: DESCRIPTION 

Enter the ~ppropriate sample description code from Box 6. 

2.3.3 ColWlln B - CONCENTRATION 

Enter ·L· for loY concentration, ·H· for medium 
concentration and ·H· for high concentration. 

NOTE: Medioo and high concentration samples must be shipped 

in r:etal cans. 

2.3.4 Column C - PRESERVATIVE USED 

Enter the preservative used from Box 7. 

If Dore than one type of preservative is used for a sample, 

separate the preservative re_ference numbers ..,.lth commas. 

The sequence of the reference numbers must follo..,. the 

sequence of the requested ·SAS Analysts· parameters that are 

recorded in Column D. 

2.3.5 Colwnn D - ANALYSIS 

Enter the analysis requested. 



2-3.6i Column E - REGIONAL SPECIFIC TRACKING NUMBERS OR TAG NUMBERS

\Region 9 does not issue tracking numbers or tag numbers. 
Samplers may use this column for sampler specific tracking 
numbers or for 'Special Instructions'. If you choose to use 
this as "Special Instructions’, be sure to note, at the 
bottom of the ’Sample Documentation" area, what the special 
handling is. The number and type of containers could be 

entered here (i.e. 6-l.L).

2.3.7 Column F - Station Location Number

Enter the station location in the space provided.

2.3.8 Column G - Ho/Day/Year/Tirae of Sample Collection

Record the month,, day, year and time l(use military time,

i.e. 1600 — 4:00 pm) of sample collection.

2.3.9 Column H - Sampler Initials 

Enter your initials.

2.3.lOColumn I - Designated Field QC

Enter the appropriate qualifier for "Blind" Field QC samples 
in this column. (NOTE: All samples must have a qualifier.)

Revision: 5
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Blind Field QC Qualifier

Blind Blanks &

Blind Field Duplicates D
Blind Field Spikes S
Blind PE Samples PE

Not a QC Sample

Note: Information entered here is not reproduced onto the

laboratories' copies.

"B" — These are blanks and include trip blanks (T) , field 
blanks (F) and equipment blanks (E). Blanks may be 
further identified by the letter in parenthesis. For 
example. B(T) indicates that the sample is a trip 

blank.

-D" - These are field duplicates, but do not include samples 

designated as laboratory duplicates. The primary 
sample is identified with and the duplicate is

CLPPAPER.SOP 
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2.3.6,~olumn E - REGIONAL SPECIFIC TRACKING NUH.BERS OR TAG Nlll-IBERS 

. . \Region 9 does noc issue cracking numbers or cag numbers, 

Samplers may use this column for sampler specific cracking 

numbers or f~r ·special Instructions·. If you choose to use 

this as •special Instructions•, be sure to note, at the 

bottom of the ·sample Documentation• area, ~hac the special 

handling is. The number and type of containers could be 

entered here (i.e. 6-lL). 

2.3.7 Column f - Station Location Number 

Enter che scatlon locacion in che space provided. 

2.3.8 Column G - MofDayjYearfTime of Sample.Collection 

. ( 

Record the month, day, year and time (use military time, 

Le. 1600 - 4:00 pm) of sample collection. 

2.3.9 Column H - Sample~ Initials 

Enter your initials. 

2.3.lOColurnn I - Designated Field QC 

Enter the appropriate ·qualifier for ·Blind· Field QC samples 

in this column. (NOTE: All samples must have a qualifier.) 

Blind Field QC Qualifier 

Blind Blanks B 

Blind Field Duplicaces D 

Blind Field Spikes s 
Blind PE Samples PE 

Not a QC Sample 

Note: Information entered here is not reproduced onto the 

laboratories' copies. 

·B··- These are blanks and include trip blanks (T), field 

blanks (F) and equlpmenc blanks· (E). Blanks may be 

further identified by the letter in parenthesis. For 

example, B(T) indicates that the sample is a trip 

blank. 

·o· - These ··are field duplicates, but do not; .include samples 

designated as laboratory duplicates. The primary 

sa~ple is identified ~Ith• • and the duplicate ls 
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give "D" Ln column K. In addition, the station 
locations should also Identify the primary and 
duplicate samples. For example, MU-1 is the primary 
sample and MU-IB Is the duplicate sample.

"S' - These are spiked field samples and are generated by 

field personnel

*PE" - These are performance evaluation samples. They are 
spliced samples but are not field samples. They are 
usually prepared by other than field personnel.

— all other samples not designated as field QC samples

2.4 "SHIPMENT FOR CASE COMPLETE (Y/N)"

This should reflect the status of the samples scheduled to be 
shipped to a laboratory for a specific case. Only when ALL 
samples scheduled/collected for shipment to a laboratory for a 
specific case have been-'shipped is the case complete.

2.5 "PACE 1 OF ___"

This is usually 1. Each cooler is to be accompanied by one or 
more Packing List/Chain-of-Custody form(s). The form(s) 
accompanying each.cooler must list only those samples contained in 

that cooler.

2.6 "SAMPLE USED FOR SPIKE AND/OR DUPLICATE"

Enter the sample number of the sample designated for spike and/or 

duplicate analysis. This is also known as the Laboratory QC 
sample. This sample should be included in the first shipment to 
the laboratory and in the first shipment for each subsequent 

sample delivery group (SDG).

2.7 "ADDITIONAL SAMPLER SIGNATURES"

Record additional sampler signatures that are different from that 

in Box 2.

2.8 "CHAIN OF CUSTODY SEAL NUMBER"

Enter the Chain of Custody Seal Number used to seal the coolers, 

if applicable.

CLPPAPER.SOP
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give ·D· in colunn K. In addition, the station 

locations should also identify the primary and 

duplicate samples. For example; H\J-1 is the primary 

s~ple and H\J-lB is the dupl'lcate sample. 

·s· - These are spiked field samples and are generated by 

field personnel 

·rE· - These are performance evaluation samples. They are 

spiked samples but are not field samples. They are 

us~ally prepared by other than field personnel. 

all other samples not designated as field QC samples 

2 .. 4 "SHIPMENT rnR CASE cqMPLETE (Y/N) • 

scheduled to be 
Only when ALL 

·This should reflect the status of the samples 

shipped to a laboratory for a specific case. 

samples scheduled/colle~ted for shipment to 

specific caie have beenfshipped is the case 
a laboratory for a 
complete. 

2.5 ·PAGE l OF 
' 

This is usually 1. Each cooler is to be accompanied by one or 

more Packing List/Chain-of-Custody form(s). The fo
0

rm(s) 

accompanying each.cooler must list only those samples contained in 

. that cooler. 

2. 6 "SAH.PLE USED FOR SPI_K.E AND/OR DUPLICATE" 

Enter the sample number of the sample designated for spike and/or 

duplicate analysis. This is also kno'wO as the Laborato~y QC 

·sample. This sample should be included in the first shipment: to 

the laboratory and in the first shipment for each _subsequent 

sample delivery group (SDG). 

2.7 "ADDITIONAL SAMPLER SIGNATURES" 

Record additional sampler signatures that are different from that 

fn Box 2. 

2.8 "CHAIN OF CUSTODY SEAL NUKBER· 

CLPPAPER.SOP 

Enter the Chain of Custody Seal Number used to seal the coolers, 

if applicable. 



2.9 "SPLIT SAMPLES ACCEPTED/DECLINED"

The sampler should ask the sight owner, PRP, etc. whether they 
want split samples taken. The split samples are either accepted 
or declined. Record their signature and check the appropriate 

box.

2.10 Instructions summarizing CLP sample volumes, packaging and 
shipment reporting requirements are printed on the back of the 

Traffic Reports.

3.0 FIELD OA/OC SUMMARY FORM

3.1 Complete one form per laboratory per matrix for each sampling 
event. For long term projects, complete a form(s) after each 
month of sampling. Complete the header portion even if no QA/QC 

samples were provided.

3.2 Complete all applicable, entries.' Please use the appropriate
sample numbers for each'laboratory. (i.e. For the laboratory
performing the RAS orgahics , use the CLP organic sample numbers, 
YX123, etc. For the laboratory performing the SAS analyses, use. 
the SAS sample numbers, SY0123, etc.) Please do not use station 
locations. If a laboratory Is performing more than one type of 
analyses, list all applicable sample numbers. (For example, if a 
laboratory is doing both RAS organics and SAS organics, list both 
numbers separated by a backslash, YX123/SY0123 or list the two 

sample number on separate lines.)

3.3 This form is very important for validation purposes. The 
validators will compare the results of duplicates and assess the 
quality of blanks, if they know which samples they are. The lack 
of this information will delay the completion of the validation.

A . 0 SAMPLE BOTTLES

A. 1 Sample bottles be labeled with the following information:

a. Case or SAS number
b. Date/Time of collection
c. Hatrix/Concentratlon
d. Station Location
e. Sample number (from the. pre-printed labels)

f. Analysis
K. Preservative
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2.9 "SPLIT SAMPLES ACCEPTED/DECLINED" 

The sampler should ask the sight o....-ner, PRP, etc. vhethcr they 

want split samples taken.· The split SBlllples are eith.er accepted 

or declihed. Record their signature and check the appropriate 

box. 

2.10 Instructions summarizing CLP sample volumes, packaging and 

shipment reporting requirelllents are printed on the back of the 

Traffic Reports. 

FI ELD QA/QC SUMHARY FORtl 

3.1 Complete one form per laboratory per matrix for each sampling 

event. For long tern .projec.ts, complete a form(s) after each 

month of sampling. Complete the header portion even if no QA/QC 

samples were.provided. 

3.2 Complete all applicable_ entries.· Please use the appropriate. 

sample numbers for each' laboratory. (Le; For the laboratory 

performing the RAS org~hics, use the CLP organic sample numbers; 

YX123, ~tc .. For the laboratory perfoming the SAS analyses, use. 

the SAS sample numbers,· SY0123, etc.) Please do not use station 

locations. If a laboratory is performing more than one type of 

analyses, list all applicable sample numbers. (For example, if a 

laboratory ls do{ng both RAS organics and SAS organics; list bot.h 

numbers separated by a backslash, YX123/SY0123 or list the t:wo 

sample number on separate lines.) 

3. 3 This· forn ls very Important for validation purposes. The 

validators ... 111 compare the results of duplicates and assess the 

quality of blanks, if they know vhich samples they are. The lack 

of this information vlll delay the completiim of the validation. 

4.0 SAMPLE BOTTLES 

4.1 Sample bottles be labeled with the following information: 

a. Case or SAS number 

b. Date/Time of collection 

c. Hatrix/Concentration 

d. Station Location 
e. Sample number (frolll the. pre-printed labels) 

f. Analysis 
g. Preservative 

Cl.PP APER. SOP 



4.2 Pre-printed, self-adhesive labels are provided for RAS Organic.
RAS Inorganic and SAS samples. See Sections 1.2.1 and 2.2.1 for 

the proper assignment of sample numbers.

4.2.1 Transcribe the appropriate sample number onto the 
corresponding bottle label and/or affix the sample number 

label onto the bottle.

4.2.2 Destroy all unused labels or return them to the RSCC 
coordinator. DO NOT use them on future samplings. New 

sample number will be assigned.

5.0 DISTRIBUTION OF COPIES '

5.1 ORGANIC TRAFFIC REPORT/CHAIN-OF-CUSTODY FORK

a. Blue (original) copy to QAKS, Region 9

b. Pink (second) copy to SMO
c. White (third) and Yellow (fourth) copies accompany samples 

to laboratory
d. Photocopy for sampler's files

5.2 INORGANIC TRAFFIC REPORT/CHAIN-OF-CUSTODY FORK

a. Green (original) copy to QAKS. Region 9

b. Pink (second) copy to SKO
c. White (third) and Yellow (fourth) copies accompany samples 

to laboratory
d. Photocopy for sampler's files .

5.3 SAS PACKING LIST/CHAIN-OF-CUSTODY FORK

a. White (original) copy to QAKS, Region 9

b. Yellow (second) copy to SKO •
c. Pink (third) and Gold (fourth) copies accompany samples to 

the laboratory
d. Photocopy for sampler's file

5.4 FIELD QA/QC SUKKARY FORK

a. Original to QAKS, Region 9
b. Photocopy for sampler's files
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5.5 When all paperwork has been completed by the sampler and samples 
are ready to be shipped, place the laboratories' copies in a 
plastic bag and tape it to the inside of the lid of the cooler(s). 
SKO's copies must be submitted within 5 days of sampling. The 
Region's copies may be submitted at that time or at the end of the
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4.2 Pre-printed, self-adhesive labels are provided for RAS Organic, 

RAS Inorganic and SAS samples. See Sections 1.2.l and 2.2.l for 

the proper as_s lgrunent of sample nU1Dbers. 

4.2.l Transcribe the appropriate sample number onto the 

corresponding.bottle label and/or affix the sample nWDber 

label onto the bottle. 

4.2.2 Destroy all unused labels or return them to the RSCC 

coordinator. DO NOT·use them on future samplings. Nev 

s~ple nWDber vill be assigned. 

5.0 DISTRIBUTION OF COPn;s· 

5.1 ORGANIC TRAFFIC REPORT/CHAIN-OF-CUSTODY FORM 

a. Blue ( original) copy to QA.KS, Region 9 · 

b. Pink (second) copy to SHO 

c. \.mite (third) and Yellov (fourth) copies accompany samples 

to laboratory 
d. P_hotocopy for s~pler' s files 

5.2 INORGANIC TRAFFIC REPORT/CHAIN-OF-CUSTODY FORM 

a. 
b. 
c. 

Green {or:iginal) copy to QA.KS, Region 9 

Pink (seco.nd) copy to SHO 
\.mite (third) and Yellow (fourth) copies accompany samples 

to laboratory 
d. Photocopy for sampler's files 

5.3 SAS PACKING LIST/CHAIN-OF-CUSTODY FORM 

a. \.mite (original) copy to QA.KS, Region 9 

b. Yellow (second) copy to SHO. 

c. Pink (third) and Gold (four-th) copies accompany_ samples to 

the laboratory 
d. Photocopy for sampler's file 

5. 4 FI ELD QA/QC SUMHARY FORM 

a. Original to QA.KS, Region 9 
b. Photocopy for sampler's files 

5.5 \.lhen·all paperwork has beeri completed by the sampler and samples 

are ready to be $hipped, place the laboratories' copies in a 

plastic bag and t:·ape it: to the inside of the lid of the cooler(s) _ 

SHO's copies must be submitted within 5 days of sampling. The 

Region's copies ·may be.submitted at that time or at the end of the 

CLPPAPDl.SOP 
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sampling event. If the sampling event covers an extended length 
of time, the Region's copies must be submitted monthly. (Note: 
The RSCC will not forward SMO's copies. They will be returned to 

the sampler.)

QAMS address:
U.S. EPA Region 9 
Quality Assurance Management 

Section (P-3-2)

75 Hawthorne Street 
San Francisco, CA 94105 

Attri: RSCC Coordinator

SMO address:
Sample Management Office 
P. 0. Box 818 
Alexandria, VA 22313 
Attn: Region 9

Coordinator

6.0 CAIJJNG IN SHTPPTNG INFORMATION TO THE RSCC

6.1 Call the RSCC coordinator on a daily basis, even if no shipments
were made, to advise on the status of the project. The Primary 
RSCC coordinator is Jane Anderson, (415) 882-3069: If the Primary

RSCC coordinator is unavailable, call the Backup RSCC coordinator, 

Gail Jones at (415) 882,-3067.

6.2 Calling in sample shipments is MANDATORY■ Please provide all 
requested information, especially number of coolers and airbill 
number. This will greatly facilitate locating a lost shipment.
The following Information must be provided to the RSCC:

1. Case and/or SAS number

2. Name of Laboratory
3. Date of shipment
4. Carrier and airbill number
5 Number of samples shipped by matrix and analysis type

6. Number of coolers shipped
7. Information on completions, changes, delays, etc.

6.3 Friday shipments for Saturday delivery must be called in by noon 
(12:00 pm) Friday. This is to enable the RSCC to pass the 
information on to SMO and. in turn, for SHO to contact the labs. 
Saturday pickup cannot be guaranteed if shipping information is 
received late. Samplers may not contact the labs directly. (Labs 

do not have to accept notification of delivery of samples from 

sources other than SMO.)
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sampling event. If the sampling event covei:-s an extended length 

of time, thd Region's copies must be submitted monthly. (Note: 

The RSCC will not forward SKO's copies. They will be returned to 

the sampler.) 

QAHS address: 
U.S. EPA Region 9 
Quality Assurance Management 

Section (P-3-2) 

75 Hawthorne Street: 

San Francisco, CA 94105 

Attri: RSCC Coordinator 

SMO address: 
Sample Management Office 

P. 0. Box 818 
Alexandria, VA 22313 

Attn: Region 9 
Coordinator 

CALLING IN SHIPPING INFORMATION TO IBE ·RSCC 

6.1 Call the RSCC coordinator on a daily basis, even if no shipments 

'w'ere made. to· advise on the status of the project. The Primary 

RSCC coor_dinat:or is Jane Anderson, (415) 882-3069; If the Primary 

RSCC coordinator is unayailable, call the Backup RSCC coordinator, 

Gail Jones at (415) 88~-3067. 

6. 2 Calling in sample shipments is MANDATORY. Please I>rovide all 

requested information, especially number of coolers and airbill 

number. This ..,ill greatly facilitate locating a lost shipment. 

The following information must be provided to the RSCC: 

1. Case and/or. SAS number 

2. Name of Laboratory 

3. Date of shipment: 

4. Carrier and airbill number 

s. Number of samples shipped by matrix and analysis type 

6. Number of coolers shipped 

7. Information on completions, changes, delays, et;:c. 

6.3 Friday shipments for Saturday delivery must be called in by noon 

(12:00 pm) Friday. This is to enable the RSCC to pass the 

information on to SMO and, in turn. for SMO to contact the labs. 

· Saturday pickup cannot be guaranteed if shipping information is 

received late. Samplers may not contact the labs directly. (Labs 

do not have to accept· notification of delivery of sarnp les from 

sources other than SMO.) 

CLPPAPER.sor 



6.4 For Friday shipments to the Region 9 Lab, nark the boxes “HOLD FOR 
PICK-UP' and “DELIVERY SATURDAY". Enter the following Federal 

Express address in block H:

5870 S. Eastern Ave.
Las Vegas, NV 89119 
Attn: Sample Custodian
(702) 798-3245

6.5 Try to stick to the sampling schedule. If this is not possible, 
let the RSCC coordinator know immediately so other arrangements 

can be made .

6.6 Send in SMO's copies of the CLP paperwork within 5 days of 

sampling.

6.7 Advise the RSCC coordinator when sample shipping is complete.
Send in the Region's copies of the paperwork as soon as possible. 
(The RSCC will not forward SKO's copies. They will be returned to 
the sampling agency.) Remember to include the Field QA/QC Summary 
form(s) to avoid any delay in the validation process. ■

6.8 If you have an emergency and need to get information to a 
laboratory, your calls should be directed, in order of succession, 

to:

ESAT RSCC Coordinator - (415) 882-3069 
EPA RSCC Task Monitor - (415) 744-1499 
SHO Region 9 Coordinator (SAS) - (703) 519-1397 
SMO Region 9 Coordinator (RAS) - (703) 519-1471
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6.4 For Friday shipments to the Region 9 Lab,'rnark the boxes ·HOLD·FOR 

PICK-UP· and ·DELIVERY SATURDAY·. Enter the folloving Federal 

Express address in block H: 

5870 S. Eastern Ave_ 
Las Vegas, NV· 89119 
Attn: Sample Custodian 
(702) 798-3245 

6.5 Try to stick to the sampling schedule. If this is not possible, 

let the RSCC coordinator knov irnrne.diately so other arrangements 

can he made. 

6.6 Send in SHO's copies of the CLP papervork vithin 5 days of 

sampling. 

. . . 

6.7 Advise the RSCC coordinator 'W"hen_sample shipping is complete. 

Send in the Region's copies of the_ papervork· as soon as possible. 

(The RSCC 'W"ill not forva,rd SHO' s copies. They will_ be returned to 

the sampling agency.) ~emember to include the Field QA/QC Summary 

fonn(s) to avoid any delay in the validation process. · 

6.8 If you have an emergency and need to get information to a 

laboratory, your calls should be directed, in order of' s_uccession, 

to: 

CLPPAPER.SOP 

ESAT RSCC Coordinator - (415) 882-3069 
EPA RSCC.Task Honitor - (415) 744-1499 
SHO Region 9 C6ordinator (SAS) - (703) 519-1397 

SHO Region 9 Coordinator (RAS) - (703) 519-1471 



a omes $i*i*i Environment*! Protection Agency Organic Traffic Report»
p/A *"•« °"’c* & Chain of Custody Record

^*4/^ ^—1 / ' tt)D SJ7 ?4» F TS iS7-?490 (For Organic CLP Ana!y*t»)

SAS No,
if AOiX^C**) •

Ca»e No.

/A3<ys"

l. Project Coda Account Cod* 2, Region No. Sampling Co.
? A<2£

a. Date Shipper
9/z/t/

j Carrier
£x

6, Preser­
vative 
(Enl»r in 

Column 0)

•1, HCl
2. HN03
3. NaHSO*
A. HnSO*
5. Other 

(SAS)
ISptdty)

6. Ice only
N. Not

preterved

7, Sample
0 e *criptlon 
(£nt»r
in Column A)

1. Surface Water
2. Ground Water
3. Leachate 
*. Rimate
5. Soil/Sediment
6. Oil (SAS)
7. Waate (SAS)
8. Other (SAS)

(Sp+dty)

Regional Information Sampler (Ntrr*)
dx\ \ i \T<r>o<?vS

Airbill Number
/ A 3Y 5~& 73 ?D

Non-Superfund Program
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Sampler Signalur# 1
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Sample
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(Irom

labels)

A
Enter
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from 

Box 7

B
Cone.
Low
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High

C
Sample

Type:
Comp./

Grab

0
Prater, 
vative 
Irom 
Box 8

e
RAS An»ly*l* RegionalSpeefftC-’”*

T r acLihg'N u m be r 
-d/lag Number*

0
Station - 

Location 
Number

H
Mo/Day/

Year/Time
Sample

Collection

1
Sampler

Initiali

J
Correap. 

CLP Xnorg. 
Samp. No.

■ K
-Oeakpnated

Field OC

VOA SNA Pell/
PCB

High

ARO/
TOX
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Shipment lor Crte
complete’ ( Y/Nj/

p»9» ' of / Sample uied for a spike and/or dupWcat# Additional Sampler Signature*

yr/A?
Chain of Cu»tOdy Seal Number

CHAIN OF CUSTODY RECORD
Relinquished by: (Signtiut*) Date / Time

?/iA\/6CO
Received by: (Signuurt) .

• /A3 3SZ 73?0
Rellnquiihed by: (Signttvff) Data / Time Received by: (Signthr*)
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Regional Intimation

Non-Superlund Program

S'!* Name
/-jasardeas CufYtp

Cily, State „ Sit? Spill 109nHu,Ur <?A\ t?

t. Pro|ect Code Account Code 2. Region No. Sampling Co. *. Date Shipped Carrier

? /ice 9/1/9/ F<?t/
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^EPA Organic Traffic Report 
& Chain of Custody Record

(For Organic CLP Analysis)______

Sampler (Ntme) .
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OIL 
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£x
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6. Preser­
vative
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t. HCI
2. HN03
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5. Other

(SAS)
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N. Not
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7. Sample 
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2. Ground Water
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B
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TTohn /)oc

Ajrbill Number
^-377^ 7£*}■&/

Non-Supertund Program Sampler Signature w 5 SBipT° /^/V/Lr AtJ>

/£L3 P/S?e 

AJVt'VY, /aoc/ 

AHnl Z.oJ'S /n <?

Sile Name v.
//& ZQrdOUS J&M/O

x.Ty

SF 
PRP 
ST ' 
FED

2

<51 Actively a*'"
RIFS

- 41 RQ .

mdUl
2

FWt
CLEM
REMA
REM.
OIL
UST

City, Stale .
<W7A//r dfi

Site Soil! 10 PA 
SSI 

. LSI

__ RA
TlJ 0&M‘
Zj npld

CLP
Sample

Number*
(Irom

labels)

A
Enter

«
Irom 
Box 7

B
Cone.
Low
Med
High-

C
Sample

Type:
Comp./
Grab

D
Preaer- 
vativ# 
Irom 
Box 6

E • RAS Analysis . F ^
Regional Specific 
Trackjpo-ffomber 
_pe-T£g Numbera

G
Station 

, Location 
Number

H
Mo/0ay/ S

Year/Tim* 
Semple 

Collection

1
.ampler
Initial*

J
Corresp. 
CLP Oro. 
Samp. No.

K
Deitgnated

Field OCM*

**
z

tali
s
i
&

V
n<!)

low
Cox.

t» £4 4

*
$

U. pH 3*

_.gL_ F $ X X X h\ 10 “ A..... 9//(ft Oyl YJ/JU>
mytitti A- G y JT\ LG-/ 9///9Z /oco /// YJ/28,
MG 6c3> ><w a £ Y X /VyA> /v\ur2 'f///9/ /too &yy t5/9L>

W&OW 2 A a r? / <6*6 G>r /A to-2. 9//19/ /3JX) YJ/^7
“ ’ “ f 4.A...,,a r ... m, ' *

Shipment lor Case 
compiele? ( Y/N)

Page I ol____ Sample used lor a spike and/or duplicate
/r\ VG 003 l rnV&CoY

Additional Sampler Signature* Chain ol Cuitody Seal Number

CHAIN OP CUSTODY RECORO
Relinquished by: (Signature)
^\oFr\ &X

Dale / Time

?A/9/\ /630

Received by: (Signature)

9-3^76,7870/

Relinquished by: (Signature) Oat* Tim* Received by: (Signature)

fWkSquished by: (Signature) Dale / Time Received by: (Signature) Relinquished by: (Signature) Oat* Tim# Received by: (Signature)

Received by: (Signature) Date / Time Received lor Laboratory by: 
(Signature)

Oat* / Time Romarks Is cuitody seal intact ? V/N/none

IPX r.m tllO.I («.v, !•»!) A.pi.c. CPA f otm (20?j:»|, pi.vlou. .elllon Which m,y k« ut.<J
piaTaieuTidw:

Split Samples | | Accepted '(Signatur,))

··- Cu, No. ~. E p A U,,.ttC s,.,t\ Er>v,,Q/'\m.,,111 P,0,~l•O" 1-9.,-,cr Inorganic Traffic Report SAS No, 

~ eo,,,1,1d L1t,or110,y Pr0911m Sam~lt Ma11"9-I Ofl>et & Chain of Custody Record 
(olacpl,ce~) 

/~3'/~ POBo,&1& !-1eul'\dro1,VA ??:l1l 
10)-~~1-1•00 FTS ~~M•OO (For l~oano<: CLP Ma/yu,) 

1. Pro1&e1 Code Accovnt C<>de 2. Rog,on No. Samplin9 Co. 4. Datt Shipp.d Carri.r 6. Pru er, 7. Sample 

F~£y va live Oucrrption , 

9 ,4t£, 9/-2./91 Jf.nr,r In (EM•t 

RegiOl"lal lnf0<ma1ion Sampler (NA~) Airbill Number · · olvmn OJ rn Column ,A..J 

ToAn Co~ 51-3C/~<P 7~01 1, HCI t, Surlac- w11~ 
2. HN03 2. Groul"l<l Water 

Non,Super1uf'ld Program Sampler rgnature 5. Ship To /J- / ~ /1~ 4t_j; 3. NaOH 3. Lucha:tt 

· - aL /)~ 4, H2S04 4. R,nutt 

/~3 ~/?~ /!~ 5, K2CRt7 5. SoiVS.olm.nt 
Site Name 4, TyMt Ac\1\.lly A-IM "-""'•' 6. Ice on y 6. Oil (SAS) 

~m,tJ 
CLEM- 7. Other 7. Waslt (SAS) 

flc2 24 rd cus l .. d o,. RIFS (l: N y I If.) y I /tiOQ/ (SAB) SF [K A.--,,., RO ' - REMA= (Spf'<if-() 
8. Other (SAS) 

Sit;l~" 10 PAP - PA R RA ' - REM.,_ ·- (SpKif-y) 

~)1~1 // '° t A ST · ....- SSI O&.M .,_ OIL ,__ AHn. 
I Lois Lllf n e N. Nol 

FFn I ~I NPL () I ,~;T prnorv.<1 

A a C D E , RAS A/'\alY'I• . F G H I J K CLP Mo/Day/ ~mpler Corrop. Ot19"at.a Sample Enter Cone. Sample Pru,r Low I-IQ/\ R~ICl'\al S IC Statl0<1 
Typq:. µ.111, 

Co-<. Track umMr . Location Yearff1mt lnltlal• CLP Of~. Fl•k:J OC Num~rs I Low valiv, ..,----
(lrom from Mtd comg.1 from ~ " Y. ! { ir 

um~ra Number Sample Samp. o. 

la~ls) Box 7 Hi9h· Gra Box 6 ~ ~ ·] ~ b 1 Collte1lon 
0 i 0 :t ~ pH .... .... 

'JnVtMI ,-2 Iv (; '] X X h\ k)-/ .... ,. ?!Jlr1 men 4A ~IU 
IYJ V/4 6D2 ·~ ;.:_ ?:! :J. y mw-1 '?/;/9 I /{)M 

I' 
/'1/j.. '/:Si~ 

1m·vr.: M-;; _') 1-. (! ::J y IY I //h Q~ YY"i u r 2 li//1/t?/ /100 ~ Yr '/51:1-:;.. 
MV~ otil -~ A_ a :::i. y I hh (\') (' VY\ u. J, '?__ 9 Jj Jt? I I :liY) 4h- Y:J'r:1. + 

77 

. 
Shipment for Case Page 1 ol __ . Sample usod for a spiky Md.lor duplic11te Aoditlon61 Sampler Signature, Chain of Cu11ooy Sul Nurnt>er 
oomplote'? ( YIN) 

(S19naf1Jfe) 

mVGOD3 ~ mvGC<Y( 
CHAIN OF CUSTODY RECORD ·• 

~le/ i~ 

Datt I Tif"NI 

Rectivt<l by: (Slgnaltn) 

Rec.ivt<l hy: ($J9na11 .. Ji'#) 

Receiv~ r:or L•bo<atory by: 
(SignAfl/1'#) 

R,:inquiiht<l by: (Slgnirvr,J Oat, I Trrnt 

Rtlil'iqvivi~ by: (Slgn•h.Ji'#) 

omt1 • • cv1t0< I /non, 

~-------:-1--_.1__..:_1_ __ .....; ______ --J-_.:._l_ __ J_-___ : _____ , _____ _ 

[PA Fo, .... t110,I (II .. , &•91) Aophc .. (PA Form 120B:,1, l>••vlov, ... 111o:, which m,y •• v, .. ;1 Split S11mpl•t OAccepl~ ·rsi91111ll,OI',!) 
OIISTIUIUTIOf-1: . "···· "· .. , .... ""' 

-

-



A EPA
1. Project Coo®

/»„, Envn0nmentel PicxeCKn AovoCr
Co-M'.CI labO-.IO-, S*mo,f UenapeSien, Oft,ct

PO Oci 4U Aif»a.norv* ( VA ??3)3 
W-$S7-?*90 PIS55;.?<PO

Account Code

Regional Inlormation

Non-Sup*rfurnd Program

Site Nam*

2. Region No

Sampler (Name)

l

Sampling Co,

ACi

Special Analytical Service
Packing list/Chain ol Custody

A Date Shipped
?//?/

SAS No.

Carrier
£ev/ £/

6/2 3-y

Sampler Signature

Jem M
Airbill Number

/£AVrp9//>//.

7&UZ£rrf d>US JjmD

<̂tma/M/r A A S "*$?

±£Aj2&l2-_2

Sample
Numbers

-SY con /

spin id>

A
Matri*
Enter 
Irom 

Bo* 6

<2

■ B 
Cone 
Low 
MeO 
High

A A>YMyb3

LS.YaC&U-

_2_

jZ.

to

/

c
Preserv­

ative 
Used 
Irom 

Bo* T

A

jL.

■jL.

Shipment lor SAS 
complete? ( Y/Mw

2

<L

A

’ RE MA
; r£m

nploQust

5. Ship To

/CP/ /??<*/S3

A/ y, A/y

&

a

A.
■A.

A

- E
Sample 
used lor 

splK e 
and/or 

explicate

.l&bjbC.

Regional Spocilie-
TrachipQ-NdTriber

^omTag Number

A.= 7Y/rE/L&£S- J?ncX 

Ale.__ y±LcA\//c/A\

. L..

, Sample 
Description 
(Enter
tn Column Aj

1, Surface Water
2, Ground Water
3, Leachate
а, Rinaate
5. So<’l/S*dlment
б. Oil

■7. Waste 
8. Other 

(Specify)

7. Preservative
(Enter in Column Cj

t. HCl
2. HN03
3. NAHSOa 
a; H?SO*
5. NAOH
6. Other (SAS) 

Sp edty)
Ice only

. No) preserved

G
Station

Location
Identifier

ftlLA - /

mkj- ? 

hnuj-?

MU)'/

a# rAo/mz 5~

Mo/Oay/
Year/Time

Sample
Collection

9///9Z /A3o

sA/f/

Sampler
Irxtialt

Designated 
Fretd OC

.J/6£>

W?/ //Jo
%///?/ /PICO £

Relinquished by: (Signature)

Received by: (Signature

Dale / Time

?/'/?/\/SZ)Q

Oats r Time

Date./ i m«

Received by: (Sigmturej
CHAIN OF CUSTODY RECORD

VSZ> 7C? /o //
Received by: (Sigmturej

Relinquished by: (Sigmturej

Relinquished by: (Signature)

Received lor Laboratory by: 
(Signature)

t OA *0 im

our aieuTipn;
WMI. , 0.0(on Cony r.Me-.SMC, c

0 n r 0 o I r1 . [ , ^ Q
"OV Pint, V. * (' o /* v l.» r It ..... -

Oatv / Tim*

Oat* / Tim*

Oat* / Tim*

Received by: (Signage)

Received by: (Signature)'

Hema/Ks Is custody seal mtact? Y/N/nbni

Spill Sample. (^Accepted (Signature)

( 1 OecImAr.i

1. Pl'Qj&CI COde 

At9i0t'al Information 

Samplo 
Num~rs 

5 

6 

8 

0 

1.0 

$hop,,.,.nl lo•.~~ 
complete? ( Y~ 

-·---·-

Accwnt Code 

A 8 
Matro• Cor'IC 
EntCl1' Low 
lrom Meo 

Box 6 High 

Atcn,ved by: (S19n,rvrP) 

Special Analytical Service 
Packili<) li~!Chaii'I of Custody 

SAS No. 

6'/~ 3-Y 2. R&gion No. 

·9 
Saml)'if19 Co. 

At' i 
-'. Oato Ship~ Carr~, 
q/; /1 I ~db/' 

Airbill Numbet 

6, S1im;il• 7. Preservative Oucrlption (Enter in Colvmn CJ (Enr,,r · 
1n Column A) 

1, Sur1'aco Water t. HCI 5. Ship To 

-;Jeft:1 ,/___c,/; 
2. Ground Waler 2. HNOJ 
J. Leachate J. NAH$0.( 
4, Ainute < HiSO, 5. Socl/$.,jl~nt 5. N OH 
6. Oil 6. Other (SAS) 

-7. Waste .. , .. '".(Speoty) 
8. Olher -.··\ 7. Ice or.iy . 

($pKily) N. NoJ pre,~.-d 

C D G H 
I J Static,, Mo/Day/ 

C.sl<;>r"attid 

Pres •rv, 
ative 
Us&Q 
from 

Box 7 · 

ale/ ,me 

Date I T1in1, 

Location 
Identifier 

'· 

CH.A.IN OF CUSTODY RECORD 
A.-ce1ved by: (Signarvre) Aelinquiih.a by: (Si<;n,1/t,u) 

Ae-ce1v~J by: (Signall.Jf#) Aeli,"lqullh.a by: (Sl9n..ttu) 

O.atw I Time . emv , 

Sampl~ Year/Time ln.tials F .. ld 0C Sample 
Coile,ction 

D111 / Time R&<:1t1ved by: (S~rv,) 

Datt/ Time 

s cvi:tcxty seal intact 
INtr,ont _______ _ 

.. --------- -- . t __ . ·-

Reco;vo,:J for Laborilory by: 
(Sh;n,tur~) 

·---------------+--·--''-----:------~----------
(PAfo,"" 

o,,1A1ev11_0.,, 
W"il•, Q•Qion Cnf'\'r '\ 

Vallow, $'-'Cl Co~r 

Split S•mploa QA.ccepled (Sl9n•lvt#) 

\ln 1 ,1, l ,h r.n,,y p If'\ Irr. , \ 6 h Co,, y I 111 II,. I"• - • '"' ' 1 -



FIELD OVQC SLMiARl’ FORM

Instructions: Complete ooe foot per laboratory and per matrix for each sampling event.
Date: V///?/ Sit

Sampler: ZTo/in 'bo<? Case/SAS I: /a? 3^/S

Office: A-Cf Laborat ocy:_ &/0M

phone }-S#3)Vtt-7e90

Matrix: Groundwater Surface Soil __ Air
{check ooe) Surface Water Scixsurface Soil Other________^_______

I. BLAFKS

Sample I Type (circle ooe) Date Collected
/nYGoao (ZqA^) Field / Travel *?////?/■

Equip / Field / Travel _____________

Equip / Field / Travel _____________

Equip / Field / Travel _____________

Equip / Field / Travel ____________ _

Equip / Field / Travel _____________

Equip / Field / Travel ; 
■■ — — - -c '

Equip / Field / Travel _____________

Equip / Field / Travel

_____________  Equip / Field / Travel _____________

. Equip / Field / Travel ’

Equip / Field / Travel _____________

II. BACKGROUND SAMPLES 

Sample I Cote Collect<ki

SI Art?

III. LAfl QC SAMPLES

Sample | Cate Collected

MY/t009 9/S/?/!

IV. DUPLICATES 

Sample I

/nfeooa.
Matches Sample I
//>Y6oo?>

Date Collected

V. Checklist of Field Problems Encountered
X-tio°e Sampl

Type (circle ooe)

Pumping Equipment Problems 

Sample Filtering Problems

a /{jp/ c / d
a = composite split

a / b / c / d b = consecutive

« / b / c / <J c * oolocated

a / b / c / d d - consecutive

a / b / c / d soil sleeves

a / b / c / d

) of Occurrence / Comments

■Less Than Required Sample Volume 

Ixm Flcv/Pecharge Rates 

Preservation Problen

.____Samples Pot Shipped in 2<hrs.

____Federal Express Delay

Other

\ 

- flUD 0V0C SlM1ARY rem • 
Instruct.ions: ~let.e ooe fOOl per lahoc4tocy .v-d pee in.:,tcix foe vc:h 5-<npl i~ event. 

D.lte: 9/;J'/9/ . . . Site: /ut_z. /)un,jJ 
Sa-r(>lcr: JQ/Jn /)_QC': Case/SAS I: /;l J~L 

1 

. .. Office: A(' [ Labor.3tocy: !1/ p,,1g_ 
Pt-.ooc r -.(473) </~ -7R90 ~ . 
Matrix: x_c~<1tec 

c' 

{check one) Surface Water 

Surf <'lC"C Soi 1 

S\.bsudace Soil 

Air 

I I. VD<QU,NO SA'U>LES I. Bt..AN<S 

Scrnple f Type (circle ooe) Date Col Jected wte Collect~ 

JnYG0<:30 ~ field / Travei 

[.quip/ field/ Travel 

£.quip/ field/ Travel 

£:quip / field / Travel 

[quip/ field/ Travel 

Equip/ fjeld / Travel 

£quip/ field/ Tr~l 

"9/;111/ . 

IV. CXJPl. I CA TES 

Sanple I 

»1/0()0~ 

£quip/ field/ Tr~l 

[quip/ field /-Travel 

[quip/ field / Tr,avel 

~p ·; field / Trave.i 

f.q\Jip /field/ Travel 

f 

1"'-lt~ Sanpl e f Date Collected 

mY~t>o3 9/~/'i'J 

V~ Cm;c-kl ist o( field Prcblan:s Enc:ou-ltered 

III. lM CX: $.lXP1LS 

Sanple f tate Col lect.N 

mrttJOt? . ... <;/.J/9/ ! ,-. . 

Type {circle oi,e) 

a '6); c Id a= con;::osite .split 

a/ b / c / d b = cons.ccutive 

a/b/c/d 

a/b/c/d 

·a/b/c/d 

a/b/c/~ 

c • colOC3ted · 

d" consecutive 

soil sle-eves 

j_t'l::x)e Sanple I I Date(s) of <x:c-urrence / Cont.ents 

_· -_~irq Equi~nt Problm,s _ 

_ . ~le filted~ Prc:bl01JS 

---.....:..u:s..3 Than Requ.i red $alip.le \ul~ 

- u::,.I rlo,,~ Rate:3 

_ Pcesexv At loo Pn::olea 

_S<Dt)le:3 Nx sMwe,d in 2-0u-s. 

_Fooer-al ~ {)!l.,y 

_Other: 
-~--___:__-/. 



k Arizona Department of Environmental Quaf^^ 
Site Assessment Hydrology Unit

Hnu Readings

Site:

CERCLA Number: 

Personnel: 

Equipment Model: 

I.D. Number: 

Lamp Energy:

Date:

Calibration

Gas:

Concentration: 

Instrument Reading: 

Span Setting:

Sample
Point

Ambient Air - Hnu Down Hole

Time Upwind j Downwind Depth ■ Hnu Comments

1
__________ 1__________ _

1
1
1

1
1

__________ I
1
11

__________ |__________
1
1j

1
1__________

1
|

1
1

__________ |__________
1
|

__________ |__________
1

1
1 .
| ______

1
1
1

1
1__________ I__________

1
1|

1
__________ 1__________

1

1
1

__________ 1__________
1
I

1
1

______ ——1__________ 1
1

1
__________ 1__________

1
1
1

1
1

_______ |__________
1
1
1

/

1
1

1
1
1

1
1

______  1
1
1

1
1

1
I

1
1
|__________

1
|

1
1__________ I__________ 1 -

1
__________ |__________

1
1
1

!
1
1

i
I

1

i
I__________

1
1j

i
i
i 1

|
i
i

1
1
l

Site: 

CERCLA Number: 

Personnel: 

Equipment Model: 

I.D. Number: 

Lamp Energy: 

.. :,:;-.....,:-- .. 

A Arizona Department of Environmental Qu:A 
• Site Assessment Hydrology Unit .• 

Hnu Readings 

I 
I 
I 

. 
I 
I 

I 

! 
I 
I 
I 

I 

! 
I 
I . 
I . 
I 
I . 
I 
I 

I 
I . . 
I 

! 

I 
I 
I . , . 
! 

. , 
! 

I 

! 
I 

I 

! 

I 

! 

I 
I 
I . 
I 

! 

I 
I 
I 

I 
I . . 
I 
I 

I 

! 
I 
I 
I 

I 

! 
I 

I 
I 
I 

I 
I . . 
I 
I 

. 
I 

! . 
I 
I 

I 
I 
I . 
I 

! 

I 
I . 
I 

! 
I 

! 
I 
I . . 
I 
I .... , . 
I 

! . 
I 
I 
I 

I 

! 

Date: 

Calibration 

Gas: 

Concentration: 

Instrument Reading: 

Span Setting: 

.. 

. 



rizona Department of Environmental Qua 
Site Assessment Hydrology Unit

Soil Sample Log Sheet

Site: Date:

Personnel: Weather:

Sample Location
CLP Sample 

No.
Collection

Time
Depth 

(ft. bis) Description of Sample

a rsamptog. fmufte2

Site: 

Personnel: 

:hm 

&Arizona Department of Environmental Qua& 
'W Site Assessment Hydrology Unit • 

Soil Sample Log Sheet 

Date: 

Weather: 

_ .... __ .-:-.-_ 

a:samplog.frm#tc2 



I Arizona Department of Environmental Q 
Site Assessment Hydrology Unit

Soil Sampling Info

Site: _________________ ___________________________________ Date:

Personnel: Weather:

Location
Start
Time

Time 
Removed 
Stop Pin

Time
Pushed
Sampler

Time
Removed
Sampler

Sample
Depth Comments

■ -

a:sampmfo.fnniftc2

Site: 

Personnel: 

:bm 

A Arizona Department of Environmental QuA 
W Site Assessment Hydrology Unit '9 

Soil Sampling Info 

Date: 

Weather: 

a:sampinfo.frm#lc2 



^Arizona Department of Environmental QuaU^ 
Site Assessment Hydrology Unit

Soil Gas Data Sheet

Site:

Date: Personnel:

Sample ID: Depth:

Location:

Vacuum (in. Hg) Flow Rate (1/min) System Vol.

Purge Time: Start End - (Min.) Purge Vol

Sample Time: Start End - (Min.)

Sample Volume:

Remarks:

'

Sample ID: Depth:

Location:

Vacuum (in. Hg) Flow Rate (1/min) System Vol.

Purge Time: Start End - (Min.) Purge Vol

Sample Time: Start End - (Min.)

Sample Volume: 

Remarks:

Sample ID: Depth:

Location:

Vacuum (in. Hg) Flow Rate (1/min) System Vol. '

Purge Time: Start End (Min.) Purge Vol

Sample Time: Start End (Min.)

Sample Volume:

Remarks:

:hm a :datashct. frm#te2

Site: 

Date: 

SAMPLE ID: 

Location: 

Vacuum (in. Hg) 

Purge Time: Start 

Sample Time: Start 

Sample Volume: 

REMARKS: 

SAMPLE ID: 

Location: 

Vacuum (in. Hg) 

Purge Time: Start 

Sample Time: Start 

Sample Volume: 

REMARKS: 

SAMPLE ID: 

Location: 

Vacuum (in. Hg) 

Purge Time: Start 

Sample Time: Start 

Sample -Vo I um e: 

REMARKS: 

:lun 

= 
.AAriwna Department of Environmental Qua. · 
W' Site Assessment Hydrology Unit 

------

------

--,------

End 

End 

End 

End 

End 

End 

Soil Gas Data Sheet 

Personnel: 

Depth: ------------------

Flow Rate (1/min) System Vol. 
--------

(Min.) Purge Vol ----- -----------
(Min.) -----

Depth: ------------------

Flow Rate (1/min) System Vol. --------- --------
. (Min.) Purge Vol ----- -----------
(Min.) -----

Depth: ------------------

Flow Rate (1/min) System Vol. 
--------- --------

(Min.) Purge Vol . 
----- ----------

(Min.) 
-----

a :datasrct. f rm#t.:2 



APPENDIX E

CONTAINER REQUIREMENTS AND HOLD TIMES PER ANALYTICAL PARAMETER

APPENDIX E 

CONTAINER REQUIREMENTS AND HOLD TIMES PER ANALYTICAL PARAMETER 



ORGANIC SAMPLE COLLECTION

REQUIREMENTS

WATER SAMPLES
REQUIRED
VOLUME CONTAINER TYPE

EXTRACTABLE ANALYSIS 

-----------(LOW LEVEL!

EXTRACTABLE ANALYSIS 

(MEDIUM LEVEL*]

VOLATILE ANALYSIS 

(LOW OR MEDIUM LEVEL*)

1 GALLON A A 4x1 -LITER AMBER 
GLASS BOTTLES

1 GALLON fZ* P3 4 x 32-OZ. WIOE-MOUTH {

GLASS JARS

80 ML B0 2 x 40-ML GLASS VIALS

REQUIRED
SOIL/SEDIMENT SAMPLES VOLUME CONTAINER TYPE

EXTRACTABLE ANALYSIS 6 OZ.
(LOW OR MEDIUM LEVEL*)

1 x 8-OZ. WIDE-MOUTH 

GLASS JAR

OR

2 x 4 - O7-. WJ.DF r M O U TH 
. GLASS JARS •'

r VOLATILE ANALYSIS 240 ML
(LOW OR MEDIUM LEVEL*)

2 X120-ML WIDE-MOUTH 

GLASS VIALS

•ALL MEDIUM LEVEL SAMPLES TO BE SEALEO (N METAL PAINT CAN FOR SHIPMENT $

- -
---ORGANIC SAMPLE COllECT&ON 

REQUIREMENTS 

REOUtRED 
WATER SAMf>LES VOWME . 

EXTRACTABLE ANALYSIS · 1 GAUDN 
. --~- ---iLOW l£VEU --·- -

EXTRACTABLE ANALYSIS _1 GALLON 
(MEDIUM LEVEL•) 

VOLATILE ANALYSIS 
(LOW OR MEDIUM LEVEL·J 

SOIL/SEDIMENT SAMPLES 

EXTRACTABLE ANALYSIS 
(LOW OR MEDIUM LEVEL•) 

C VOLATILE ANALY~IS 
(LDW OR MEDIUM LEVEL• l 

80 Ml 

REQUIRED 
VOWME 

6 oz. 

240 Ml 

0 
.. o LJ_ 

uu 

CONTAINER TYPE 

2 x 40-Ml GLASS VIALS 

CONTAINER TY?£ 

t l:: 8-0Z. WtDE-MOUTH 
GLASS J:.i..R 

OR 

2 x 4-0Z., .YJJOJ:,M011TH 
GlASS JARS 

' 
i 

2 x120-ML WIDE-MOUTH I 
GLASS VIALS j 

I - . m ·_. ~I 

. ·ALL MEDIUM ~VEL SAMPLES TO BE SEALED IN METAL PAJNf CAN FOR SHIPMENT 2 ~ . 
~ 



• •
INORGANIC SAMPLE .COLLECTION

REQUIREMENTS

REQUIREO
WATER SAMPLES VOLUME

METALS ANALYSIS 1 UTER
(LOW LEVEL)

CONTAINER TYPE

1 x 1-LITER 
POLYETHYLENE BOTTLE

METALS ANALYSIS 
(MEDIUM LEVEL*)

16 OZ.. l"Tc *iS-OZ. WIDE-MOUTH 

•' GLASS JAR

CYANIDE (CN ) ANALYSIS 

(LOW LEVEL)

CYANIDE (CN | ANALYSIS 

(MEDIUM LEVEL*)

1 LITER

16 OZ.

1 x 1-LITER

POf VCXUVI wic.orrm rr* cVl l « fc-I L.L

1 x 16-OZ. WIDE-MOL 

GLASS JAR

SOIL/SEDIMENT SAMPLES

METALS'AND CYANIDE (CN-) 

ANALYSIS
(LOW OR MEDIUM LEVEL*)

REQUIRED
VOLUME

6 OZ.
CS3
I
Il_J

fa fa

-J.U

CONTAINER TYPE

1 x 8-OZ. WIDE-MOUTH
GLASS JAR

OR

2 x 4- OZ. V/1DE-MOUTH

GLASS JARS

•ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT

X

. I 

HNORGANIC SAMPLE COllECTROr\J 
REQUIREMENTS 

WATER SAMPlES 

METALS ANALYSIS 
(LOW LEVELi . 

. 
METALS ANALYSIS 
(MEDIUM LEVEL •.J 

CYANIDE (CN-1 ANALYSIS 
(LOW LEVELi 

CYANIDE (CN-1 ANALYSIS 
{MEDIUM LEVEL• 1 

SOIL/SEDIMENT SAMPLES . 

METALS "ANO CYANIDE (CN - I 
ANALYSIS 

{LOW OR MEOIUM LEVEL·) 

RfOU1RE0 
VOWME 

1 UTER 

16 oz .. 

1 LITER 

16 OZ. 

REQUIRED 
VOWME 

6 oz. 

0 
El!) 

LJ 

D 

0 

CONTAINER TYPE 

1 x 1-UTER. 
POLYETHYLENE BOTTU: 

. 
. 1~ +'1b-OZ. WlDE-f..10VTH 

: GLASS JAR 

1 x 1-UTER 
POLYITHYLE~JE ~8Ul1 LE 

'i >=: 16 ~oz. WIDE~MC;(-;:.-; 
GLASS JAR 

CONTAINER TYPE 

1 x 8-0Z. WIDE-MOU:rH 
GLASS JAR 

OR 

2 x 4-0Z. WIDE-MOUTH 
GLASS JARS 

·ALL MEDIUM LEVEL SAMPi,ES TO Sf SEALED IN METAL PAINT CAr~ FOR SHIPMENT 

X 



meo'/vseM SsRiVirn

REQUIREMENTS

WATER SAMPLES

REQUIRED
VOLUME

CONTAINER TYPE

2*3.7 J5-TCDD 
ANALYSIS

(MULTI -CONCENTRATION)
2 UTERS

2 x 1 -UTER AMBER 
GLASS BOTTLES

l

SOIL (SEDIMENT SAMPLES

REQUIRED
VOLUME

. CONTAlNEfTlYPE

2.3.7.8-TCOD
ANALYSIS

(MULTI-CONCENTRATION)

4 02.
1 x 4-OZ. WIDE-MOUTH 

GLASS JAR

OR

.1 x 8-OZ. W1DE-M0UTH 

GLASS JAR

HIGH HAZARD SAMPLE COLLECTION
REQUIREMENTS

REQUIRED
LIQUID OR SOLID SAMPLES VOLUME CONTAINER TYPE

ORGANIC AND INORGANIC 

ANALYSIS

6 OZ. 1 x 8-OZ. WIDE-MOUTH 

GLASS JAR

•ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT

- -
REQUIREMENTS 

WATER SAMPLES 

2.3. 7 ,8 -TCDO 

ANALYSIS 

(MULTI-CONCENTRATION) 

SOil/SEDiMENT SAMPLES 

2.3.7.8-TCOO 
ANALYSIS 

(MULTI-CONCENTRATIONJ 

REOU1RED 

VOWME 

2 LITERS 

REQUIRED 

. VOLUME 

4 OZ. 

00 
D 

0 

CONTAINER TYPE 

2 x 1-UTER AMBER 

GLASS BOTTLES 

. CONTAThlEft"rvP£ 

1 >< 4-0Z. WlDE-MOUTH 

GLASS JAR 

OR 

1 x 8-0Z. WlOE-MOLJTH 

GLASS JAR 

HIGH HAZARD SAMPLE COLLECTION 

REQUIREMENTS 

LIQUID OR SOLID SAMPLES 

ORGANIC AND INORGANIC 

ANALYSIS 

REQUIRED 

VOWME 

6 OZ. 0 
CONTAINER TYPc 

i x 8-0Z. WIDE-MOlfTK 

GLASS JAR 

·ALL MEDIUM LEVEL SAMPLES TO Bf SEALED IN METAL PAINT CAN FOR SKtPMENT 



(11/92)

Parameter

Volatileo

/

SemivolatLies 

Pestlcideo/PCBa 

Dissolved Metals

Total Metals

Preservat ion Requ ircments for RAS Ana 1 ysejs 

WATER SAMPLES

Concentration Preservation

Low/Medium Acidify to pH < 2 with HC1.

Add 2 drops 1:1 HC1 per vial before sample 

collection. This is generally sufficient to 

obtain pH < 2, but depends upon the buf­

fering capability of each aquifer and upon 

the particular eyedropper used. During purg­

ing, conduct a pH test on at^leaat one vial 

at each site for each aquifer. The tested 

vial must be discarded. If the .pH is > 2, 

additional HCl should be added to sample 

vials. Another vial should be pH tested to 

l ensure pH is now < 2. Discard the test vial.

If the sample is suspected of containing 

residual chlorine or is to be analyzed for 

disinfection by-products such as trinalo- 

methanes, other preservation techniques 

employing reducing agents such a3 ascorbic 

acid may be required.

Chii*! collected samples to 4° C. Samples 

must be filled with zero headspace and 

checked for air bubbles by inverting and rap­

ping sharply against palm. If a pea-size or 

larger bubble appears, another sample must be 

collected. If acidification causes bubbling, 

collect non-acidified camples and notify the 

RSCC.

Chill to 4° C 

Chill to 4° C

Filter Sample through 0.45 micron filter 

immediately after sample collection or with 

in-line filtration when possible. Acidify to 

pH < 2 with HNO-j after filtration.

Low/Medium Includes suspended sediments and

particulates. Acidify to pH < 2 with HNO^-

Low/Medium 

Low/Medium 

Low/Medium

Parameter 

Volatileo 

I 

Semi volatiles 

Pesticideo/PCI3s 

Dissolved Hetalo 

Total Het_alo 

(11/92) 

·pcesecvation Regui.cemento foe RAS Analyses 

WATER SAMPLES 

Concentration Presecvation 

Low/Medium Acidify to· pH < 2 with IICL. 

Low/Hedi.um 

Low/Hedii:im 

Low/Hedi.um 

Lo,.:/ Hedi.um 

Add 2 drops 1: 1 HCl pee vial befoce aample 

collection. Thia io generally aufficient to 

obtain pH< 2, but depends upon the buf­

fering capability of each aquifer- and upon 

the particular- eyedcopper uoed. Ducing purg­

ing, conduct a pH teat on at....J.e~"at one vial 

at ~ach site for each aquifer. The tested 

vial must be diocarded. If the .pH is> 2, 

additional HCl ohould be added to sample 

vials. Another vial ·should be pH tested to 

ensure pH io now < 2. Discard the test viaJ... 

If the sample io rmspected of containing 

residual chlorine or is to be an·alyzed for 

disinfection by-products such as trihalo­

methanes, other preservation techniques 

employing .reducing agents such as ascorbi~ 

acid may be requi=ed. 

Chii~ collected aamples to 4° C. s~~ples 

must be filled with zero headspace and 

checked for air bubbles by inverting and rap­

ping sharply against palm. If a pea-size or 

larger bubble appears, another sample must be 

collected. If. acidification causes bubbling, 

collect non-acidified oa~ples and notify the 

RSCC. 

Chill to· 4° C 

Chill to 4° C 

Filter Sample through 0.45 micron filter 

immediately after sample collection._ or with 

in-line filtration when ponsible. Acidify to 

pl! S 2 with HN0 3 after filtration. 

Includco ouopcnded oediment!J and 

particul-at.eo. Acidify to pl! < 2 with wmJ" 



Parameter 

Cyanidea

Parameter 

Organ ics 

Metals

./■•in f ~ .VJ-r/ y z, )

l're3ervat Lon Recru Lremcnto for RAS Analyae3 

WATER SAMPLES

Concentcat Lon Prenervat Lon

Low/Medium Precerve all samples with 2 ml of 10 “N NaOH 
per liter of oample to pH > 12. Chill to- 4° 

C.

Treatment for chlorine or other known oxidiz­

ing agents may be necessary. Test a drop of 
the sample with potassium iodTde^Starch test 

paper (K-I starch test paper). A blue color 

indicates the need for treatment. Add ascor­

bic acid, a few crystals at a time, until a 

; drop of sample produces no color on the in- 

: dicator paper. Then add an additional 0.6 q 
of ascorbic acid for each liter of sample 

volume.

Preservation Recruirements for RAS Analyses 

SOIL SAMPLES

Concentration Preservation

Low/Medium Chill to 4° C

Low/Medium. None

Chill to 4° CCyanide Low/Medium

Pai:-amet:et 

Cyanidea 

Parameter 

Organics 

Metals 

Cyanide 

·(11/92.j 

l'ccsci:-vat:lon Rcguiccmcnt:o foe MS Analyses 

W/\TER SAMPLES 

Concent:cat:ion Pi:-eoecvation 

Low/Medium Pceoei:-vc all aamplca with 2 ml of 10-N NaOH 
pee lltec of aample to pH > 12- rh; 11 <---~ • .-1° 
c_ 

Tceatment foe- chlocine or other kno~~ oxidiz­
ing agents may be necessai:-y. Te$t a di:-op of 
the sample with potassium iod'I'd~·~tacch test 
papec {K-I stacch test papec). A blue coloc 
indicates the need foe treatment~ Add ascoc­
bic acid, a few crystals at a time, until a 
drop of sample produces no color on .the in­
dicatoc paper. Then add an additional 0.6 g 
of ascorbic acid for· each litei::'---o.f ,·ca..n::plc 

· volume·. 

Preservation Reauirements for RAS Analvses 

SOIL SAMPLES 

Concentration Preservation 

Low/Medium Chill to 4° C 

Lo"'/Hedium None 

Low/Medium Chill to 4° C 



( 1.1-/92)

Analyt Leal and Contractual Holding 'fimen for HAS Analyoca

Matrix: Water Soil

Analytical * Contractual** Analytical* Contractual* *
Analysis Holdinq Times Holding Times Holding Times Holding Times

VOA 14 days 10 days 14 days 10 days
B/N/A 7 days S days *14 days 10
Pest./PCB 7 days . 5 days 14 days 10 days
Mercury 28 days 26 days 28 days 26 days
Cyanide 14 days 12 days 14 days 12 days
Metals 6 months 3S days 6 months . 3 5 day3

* The Analytical Holding TimejIs the amount.of time a sample or extract may 

be held from sample collection-to sample extraction and analysis without the 

results being qualified due to potential chemical degradation, analyte losses,- 

or other changes.

** The Contractual Holding Tune is the amount of time a samole or extract raav 

be held from sample receipt at the laboratory to sample extraction and 

analysis according to the contract with the laboratory. Contractual Holding 

Times are generally a few days shorter than Analytical Holding Times to allow 

for sample shipment to the laboratory.

(J.t/9:~) 

Analytical and Contcactual Holding 'fimco for: Rl\S Analyoco 

Matcix: Watec Soil 

Analytical • Cont.ractual** Analytical-* Contcactual** 
Analysis Holding Times Holding Times Holding Ti.mes Holding Times 

VOA 14 days 10 days 14 days 10 dayo 
B/N/A 7 dayo 5 days 14 days 10 ·da-ys 
Pest./PCB 7 days .5 dayo 14 days 10 days 
Meccucy 28 dayo 26 days 28 days 26 days 
Cyanide 14 days 12 days 14 days 12 days 
Metals 6 months 35 days 6 months 35 days 

.._ ......... 

* The Analytical Holding Time,is the amount.of time a sample or extcact may 
be held from sample collection~· to sample ·extcaction and analysis without the 
results being qualified d·ue to potential chemical degcadation, ana'l:yte losses, 
or other changes. 

** The Contractual Holding Time is the amount of time a SaITI?le or extract may 
be held from sample r:eceipt at the laboratory to sample extraction and 
analysis according to the contract with 'the laboratocy. Contr2.ctual ~'.olding 
Times are generally a few days shorter than Analytical Eoldins Times to allo~ 
for sample shipment to the laboratory. 



APPENDIX F

SAMPLE TREATMENT AND PRESERVATION FOR RASA AND SAS PARAMETERS

APPENDIX F 

SAMPLE TREATMENT AND PRESERVATION FOR RASA AND SAS PARAMETERS 



SAMPLE PRESERVATION

Complete and unequivocal preservation of samples, either domestic sewage, industrial wastes, or 

natural waters, is a practical impossibility. Regardless of the nature of the sample, complete stability 

for every constituent can never be achieved. At best, preservation techniques can only retard the 
chemical and biological changes that inevitably continue after the sample is removed from the pare-: 

source. The changes that take place in a sample arc either chemical or biological. In the former case, 

certain changes occur in the chemical structure of the constituents that arc a function of physical 

conditions. Metal cations may precipitate as hydroxides or form complexes with other constituents, 

cations or anions may change valence states under certain reducing or oxidizing conditions; othet 

constituents may dissolve or volatilize with the passage of time. Metal cations may also adsorb onu- 
surfaces (glass, plastic, quartz, etc.), such as, iron and lead. Biological changes taking place in a 

sample may change the valence of an element or a radical to a different valence. Soluble constituents 

may be converted to organically bound materials in cell structures, or cell lysis may result in release 

of cellular material into solution. The well known nitrogen and phosphorus cycles arc examples rt\ 

biological influence on sample composition. Therefore, as a general rule, it is best to analyze the 

samples as soon as possible after collection. This is especially true when the analyte concentration *\ 

expected to be in the low ug/1 range.

Methods of preservation arc relatively limited and arc intended generally to (1) retard biol.-i-ww 

action. (2) retard hydrolysis of chemical compounds and complexes. (3) reduce volatility ut 

constituents, and (4) reduce absorption effects. Preservation methods arc generally limited to pH 

control, chemical addition, refrigeration, and freezing.

The recommended preservative for various constituents is given in Table 1. These choices are based 

on the accompanying references and on information supplied by various Quality Assurance 

Coordinators. As more data become available, these recommended holding times will be adjusted ' • 

reflect new information. Other information provided in the table is an estimation of the volume x 

sample required for the analysis, the suggested type of container, and the maximum recommended 
holding times for samples properly preserved.

• 
SAMPLE PRESERVATIO!'J 

Complete and unequivocal prcs.crvalion of umplcs, either domestic ~-age, industri.a.l ..,1.Stcs, or 
natural waters. is a practical impossibility. Regardless of the nAture or the um pie. com.piece- stability 
for c,·cry constiiuent can never be achieved. At best, preservation ,cchniqucs can on_ly retard th,' 
chemical and hi0l0gical changes that inevitably continue After t~c um pie is removed from the r-:i.rc·: 
s:.ourcc. The changes that take place in a ~mplc a.re either chemic.al or biologial. In the fonner ca~c 
certain .change!. occur in the chemical ,tru~ture of the conscicue~t; that z.re • function of physical 
conditions. Metal cation<,. may precipitate~ hydroxides or form complexes with other constituent 5. -- ...... . 
cations or anion~ may change valence sta~cs under certain reducing or ox.idiring conditions: otb-:-! 
constituent~ may dissolve: or volatilize with the passag~ of time. Metal cations may a.l~o adsorb Oll~t" 

surface. (glass, plastic, quartz, etc.), such as, iron and lea?- Biological changes tak.ing place in 11 

s.a.mplc may change the valence of an elel!lent or a radical to a different va.lcnce. Soluble constituent,; 
may he converted to or.ganically bound g,atcrials in cell structures, or cdl lysis may result in rcka<..: 
of cellular material into solution. The well known nitrogen and phosphorus cycles arc 'CAamp!t-:- nl 

biological influence on s.ampk composition. Therefore, as a general ruk, it is best to analyu the" 
sample~ as soon as possible after collection. This is cspccially true when the analytc conccntra110n" 
cxpccicd c0 be .in the low ug/1 range. 

Md hod, of:prDervation arc rcl~tivcl.}: limited and arc i~tendcd generally to ( l) retard b10L-i:.1....,· 

Hction. (2) rciard hydrolysis of chemical compound~ and compl::xcs. (3) reduce volatillly t•r° 
con~tituent<;. and (4) reduce Hb-;orption effects. Preservation methods arc generally limited t,"' rH 
control. chemical addition, refrigeration, and freez:ing. 

The recommended prcser"'.ative fo_r various constituents is given in Table 1. Th~ choices a.re b:b~d . 
on the'. 11ccompanying references and on infonnatio;. 1.upplied by .various Quality .A.ssura11.:~- _ 
C00rdinators. As more data become available. these rcc:ornrncnded. holding times wilt Ix adju,1 :J •·· 

rencct new information. Other infonnation provided in the table is ?.n estimation of the volume y· 

<;.ampk required for the analysis, the ,uggcsted type of container; rnd the maximum recommrndcd 
holding times for s.amplcs properly preserved. 



TABLE 1

RECOMMENDATION FOR SAMPLING AND PRESERVATION 
OF SAMPLES ACCORDING TO MEASUREMENT^

Vol.
Rcq. Holding

Measurement (ml) Container2 Preservative3-4 Time5

• • _

100 Physical Properties

Color 50 P.G Cool, 4’C 48 Hrs.

Conductance 100 ;p.g Cool, VC' 28.Duw

Hardness 100 P.G HNO, to pH <2 6 Mos.

Odor 200 ■ G only Cool. 4‘C 24 Hrs.

pH 25 P.G None Rcq. Anal we 
Imnirtliat, A

Residue

Filterable 100 P.G Cool. 4*C 7 Days

Non-
Fihcrable - 100' P.G Cool. VC ■ ‘ " ' 7 Days

Total 100 P.G Cool. VC 7 Days

Volatile 100 P.G Cool. 4*C 7 Days

Settleable Matter 1000 P.G Cool. <°C. 48H.V.

Temperature 1000 P.G None Rcq. Analwr
1 muutli:eei v

Turbidity 100 P.G Cool. 4'C 48 Hrs.

200 Metals *

Dissolved 200 P.G Filter on site 
HNO, to pH <2

6 Mos.

Suspended 200 Filter on site 6 Mov"'

Total 100 P.G HNO, to pH < 2 6 Mos

TABLE l 

RECOT\1MENDATION FOR SAMPLING AND PRESERVATION 
OF SAMPLES ACCORDING TO MEASUREMEf\T 1

~ 

Measurement 

100 Physic.al Properties 

Color 

Conductance 

Hardness 

Odor 

pH 

Residue 

Filterable ·· 

Non­
Filtcrab\e 

Total 

Volatile .. 

Scttlcablc Ms.ttcr 

T cmpcrature 

Turbidity 

200 Mete.ls 

Dirnllvcd 

Suspended 

To~! 

VoL 
Rcq. 
(ml) Container 2 PreservaciveJ.-« 

· 50 P.G 

100 '.P.G 
• 

100 P.G 

200 . G only 

25 P,G 

100 

100 

100 

JCXX) 

ICXX) 

100 

200 

100 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

Cool. •·c 
Cool. 4"C. 

eoo1. 4·c 

Kone Rc-q. 

Cool. -<"C 

Cool, -<"C 

Cool, ,.-c 
eoo1. •·c 

C .uol. , °C 

None Rcq. 

Cool. 4-C 

Filter on cite 
HN0 1 to pH<2 

Filler on ~ite 

HN0 1 to pH <2 

Holding 

Timc 5 

-18 Hrs. 

6·Mos. 

24 Hr, 

.-\n;d, ;.­
Immnli;q, 1' 

7 Days 

7 Days 

7 Days 

7 Days 

.-\ 11:, ku-
l m 111cd i:1 :.-i, 

48 Hrs. 

6 Mos. 



TABLE 1 (CO NT)

Vol.
Rcq. Holding

Measurement

Dissolved Oxygen

(ml) Container2 Preservative3'4 Time5

Probe 300 (I Ixitilr and top None Retj. Analvze
1 mntediatrl

Winkler

Phosphorus

300 G bottle and top Fiv <m site 
and store 
in dm k

8 Hours

Ortho-
phosphate.
Dissolved

50 P.G Filter, on rite
Cool. 4;c

•18 Hi'-

Hydrolyzable 50 P.G Cool. 4*C
HjSO. to pH <2

28 Davs

Total 50 P.G Cool, re
H3SO« to pH < 2

28 Day%

Total.
Dissolved

50 P.G Filter on site
Cool, re
HjSO, to pH <2

24 Hrs,

Silica 50 P only Cool, re 28 Da vs

Sulfate 50 P.G Cool. 4’C 28 Days

Sulfide 500 P.G Cool. i°C\ 
add 2 ml zinc 
acetate-plus NaOH 
to pH >9

7 Da\ s

Sulfite 50 P.G None Rcq. Analyze
Immediate!

400 Organics

BOD 1000 P.G Cool. 4*C •18 Hrs.

COD 50 P.G Cool. t°C
H jSO, to pH < 2

28 Days

Oil &. Grease 1000 G only Cool, re
HjSO. to pH < 2

28 Da\ s

Organic carbon 25 P.G Cool, re
HjSO. or HC1 to pH <2

28 Davs

Phcnolics 500 G only Cool. 4°C
H>SO, to pH <2

28 Days

Measurement . 

Dis.solved Oxygen 
Prohc 

Winkler 

I' liQ<;phorus 
Or1ho­
ph0$pha1e. 
Di~S<>lved 

. Hydrolyz.ablc 

T<1tal 

Total; 
Oissolvc:d 

SiliC3 

Sulfate 

Sulfide 

Sulfite 

-mu Organics 

BOD 

COD 

Oil & Grc:.uc 

Organic carbon 

Phcnoli~ 

Vol. 
Rcq. 
(ml) 

JOO 

JOO 

50 

50 

50 

50 

50 

50 

500 

50 

ICXX) 

50 

ICXX) 

25 

TABLE 1 (COi'i'T) 

Co 
. 2 · 3• ntamer Preservauvc · 

(; hottk ;111<! lop ~<1111· Rc-q. 

r. boulc and top Fix rn1 1.i1e· 

a11d store 
i11 <bd.; 

-P.G 

P.G 

P.G 

P.G 

P only 

P.G 

P,G 

P.G 

P,G 

P.G 

G only 

· P.G 

G only 

Filter. on rite 
·eoo1. •:c 
Cool. 4T 
H 2SO, to pH< 2 

Cool. 4-C 
H 2SO, to pH < 2 

Filter on ,ite 
Cool. 4-C 
H 1SO, to pH < 2 

Cool. (·c 

Cool. 4-C 

Cool. 4°C:'\. 
:&dd 2 ml ,inc 
.1(("1;11(" plu, ~;10H 

to pH >9 

Kone- Rc-q. 

Cool. ~-c 

c:001. i°C 

H 1SO, to pH< 2 

Cool. -'"C 
H1SO, to pH < 2 

Cool. "·c 
H 1SO, or HO to pH< 2 

Cool. i°C 
H,SO, to pH <2 

Holding 
T . 5 

tmf ···· 

,\n.tlyH· 
I mnic-<li:ttc-h 

8 Hours 

28 D:1n 

ls\ Hrs. 

7 Da~, 

Analyze 
Immc<liatel·~ 

-18 Hr,. 

2c{ lb~, 

28 Days 



TABLE 1 (CO NT)

Measurement

Vol.
Rcq.
(ml) Container2

Chromium * 200 P.G

Mercury
Dissolved 100 P.G

Tout 100 P.G -------

300 Inorganics,. Non-Meullics

Acidity 100 P.G

Alkalinity 100 P.G

Bromide 100 ; P.G

Chloride 50 P.G

Chlorine 200 P.G

Cyanides 500 P.G

Fluoride 300 P.G -

Iodide 100 P.G

Nitrogen

Ammonia <00 P.G

Kjcldahl. Toul 500 P.G

Nitrate plus Nitrite 100 P.G

Nitrate* 100 P.G

Nitrite •50 P.G

Preservative3'4

Holding

Time11

Cool. <°C . 24 Hrs.

Filter
HNOj to pH < 2

28 Days

-----HNO,-to pH<2 — “28 Days

-

Cool. 4°C It Das>

Cool. 4‘C 14 Das s

None Req. 28 Das s

None Rcq. 28 Days

None R<-q. Anals re
I mmcdiace

Cool. 4'C
NaOH to pH >12
O.fig asrorbir arid6

14 Days'

None Req. 28 Da\ s

Cool, re . 24 Hrs.

Cool.CC
HjSO, to pH <2

28 Days

Cool, re
HjSO< to pH <2

28 Das \

Cool rc- 
H:SO< to pH <2

28 Days

Cool re 4fTHrs.

Cool, re 48 Hrs.

-
Measurement 

Chromium·• 

Mercury 
Dis~lvcd 

Tota.! 

Vol. 
Rcq. 
(ml) 

100 

100 

. 300 lnorpnics .. Non-Mcta.llics 

Acidity 100 

100 

100 

Alkalinity 

Bromide: 

Chloride 

Chlorine: 

Cya.nidc:s 

Fluorid~ 

Iodide: 

Nitrogen 

Ammonia 

Kjdd..t.hl. Toul 

Nitrate plus Nitrite 

Nitrite 

200 

500 

300 

100 

100 

100 

-
TABLE 1 (CONT) 

Container~ 

P.G 

P.G 

P.G 

P.G 

P.G 

.:p,G 

P,G 

P.G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

. ~. 
Prcservall\'e · 

Cool. i°C 

Fiht-r 
HN0 3 to pH <2 

-HN01 -to -pH < 2 

Cool. i°C 

eoot. 4·c 

NoncRc-q. 

None: Rcq. 

t>:onc Rcq. 

Cool. ('C 
N.iOH to pH >12 
O.fig ;,~orbic ;.rid 6 

None Rcq. 

Cool. 4-C 

eoo1.-<·c 
H1SO, to pH< 2 

Cool. 4°C 
H 1SO, to pH< 2 

Cool. 4·c 

Holding 
Timt":. 

~28 Days 

28 Day~ 

. .i..nah u· 
linmc-di:1(('1'.. 

H DaysJ 

28 Da~ ~ 

2-< Hrs 

28D~,, 

48 Hrs. 



i ABLE I (CONT)

Measurement

MBAS

NTA

Vol.
Req.
(ml) Container2 Preservative3'*

Holding
Time5

250 P.G

50 P.G

Cool. 4’C 

Cool. 4*C

48 Hi.v

2< Hr.

^ranr^TnCth^c'nS5rUCli'0inS ^ Pycs.crv*t'.on an^ sampling arc found with each procedure as 

he fnnnr! ; a STiufHp* i £cncTa discussion on sampling water and industrial wastewater may
be found mASTM, Part 3 l.p. 72-82(1976) Method D-3370.

preferred^ ^ QlaSS'(G)- For mclals- polyethylene with a polypropylene cTp (ffo liner) is

■Sinnpl.- pkm-iv.111,,,, should Ik* |>erformed immediatc-lv ujx.n sample collection Foi 
< < mi post te sum pies each a I it] not should Ik- preserved at the time of collection. When use of

mupm.,a d s:uu,,ln nu.kes it imj^sihlc to preserve each aliquot, then c.mples mav b,-
pH >\ iii.tinunung at -1°(. until compositing and sample splitting is conipicu-u

!V‘:',n- v'mJ,ir ,s <;> shipja'd by common c arrier or sent through the I 'nited .State* 

• -u v it iimsi comply with (he Department of Transportation Hazardous Materials 
cgu atiom (49 (TR Part 172). The person offering such material for transportation is 

esponstblo for ensurmg such compltance. For the preservation requirements of Table 1 
the Offtceof Hazardous Materials. Materials Transportation Bureau. Department of 
I tansponatton has de.e. mtned that the Hazardous Materials Regulations do not apple «, 
thefo low.ng ma,ena,s: Hydrochloric acid (HC1) in water solutions a. concentrations of 
0 04 „ U) vs eight lessjpH about 1.96 o. greater); Nitric acid (HNOpin water solutions at 

once tm.mcms of 0.1^. by weight or less (pH alxmt 1.62 or greater); Sulfuric aetd (H2SO<. 
in ua.e. solutions at concentrations of 0.35% by weight or less (pH about ! ISWrcatr, r
h- tnH h OX,'o oiNa?H) ,n Va,cr so!ulio™ at concentrations of 0.080% bv weight o. 
less (pH about 12.30 or less). . •

Samples Should he^analyzed as soon as possible after collection. The times listed arc h<- 

n av mutn t.mcs that samples may be- held b<-forc analysis and still considered va'.d 
- - n plcsmav K-heldfqt longc. periods only if the ,>e.mit.ee. or monitoring lain.,anus 

met nn;U ,tV(° ^ ^ 'F*™' "'*** °f ^"plc-unde. -c stable for (he
^^*rm-nrdas?„;.ncrfrom,heRcgu.n:.,AdminiMr:;,o,.S«,mrM,nph.

moui ri, K7 I K' \n;,X,mT ,inw ‘ *<> «!•<• cal,lev A p-nuituv. ,u
xiT g - J-°ry- “ °bI,Kat«J h°ld th(‘ ^>r a shorter time if Lnnwldg.

extsts to show this ts necessary to mamtain sample stalu'Iity.

Should only be used in the presence of residual chlorine.

. I 

I. 

VoL 
Rcq. 

Measurement (ml) 

MBAS 250 

NTA 50 

-
TABLE 1 (COl\T) 

Container 2 . 3 .( Preservall\'(" · 

P.G Coot. 4·c 

P.G C-Ool. 4-C 

Holding 
Time~ 

2( Hr, 

More specific instructions for preservation and umpling arc found 'with s.&ch procedure as detailed in this manual. A general discussion on s.ampling water a.nd industrial wi.stcwa.tcr may be found inASTM.Pa1131. p. 72-82 (1976) Method D-3370. 

1. Plastic (P) or Glass-(G). For metals. polyc~hylcne .....-ith a polypropyknc Up (fib liner) is preferred. 

:,. S;unpk p1n.c1,·;11io11 sh<1uld II(· p<"rformt"cl immr-<li.-11dy upo11·k!mpk n,llcnion. Frn < 0111po,i1n,:11npl<-s c;cch :di quot should Ix: prc-:.c-n·c-d at the- time of col kn ion.\\' hen u~c ol. ;111 :111iom:11<·d s:1111pln ni;1l:c-~ it im{x,!isihlc to prncr\'c- C"ach aliquot .. thcn ..:1mpk!> nu, h,· p1nnn·d liy mai111;1ii1ing .,, ·1°C: umil n11nµ-usiting and s.:1mpk splitting j,. n,mplnnf 
I. \rJwn ;111~ ,:1mpk is to he ~hiµp<"cl by com Ill on c1rrin or sent thro11_glt llwl~11i1cd ~1.11c-, ~Ltik it 11111st comply Kith the Dcµ:1nmcnt of Tr;rnspon;1tio11 H:11a1<lou~ ~btcrial, Rcg11l;11io11, (-l9 CFR P:1r1 172). ThC" j.)("fS0.1 offt-ri11g such material for tr:1nspona1ion is tnponsilik for ensuring such compliance. For the- prc-sc-n'ation rc-quircmf'nts of T;1hle l. d1t· Offic (' of Hazardou, J\.f.ttnials. ·M:.11nials Tr:ansponation Bure-au. Dc-putmt"nl of T1an,µortation h:ts dt-tc-1 mi11C"d 1h.-1t the Hazardous Materials RC"gul;,1ions do not :tppkt<1 the foll<J\•:ing.inatni;ils: H,·drtKhloric acid (HCI) in -...·atc-r solutions at conccn1cttion~ of o.o-1c;, Ii) 1.,:cigh1 or In~ (pH ahout 1.96 01 f:Tt"atc-r): ~itric ,rid (HNOJl in K;tl("T s.ol111ioih :1: «111n-1111:11 iom of O. J 5<;;, hy ,.,:eight or kss (pH al>ou t I .62 or grC":atc-r): Su If uric acid ( H 2'iO ~ 1 in ,,;11n sulu1ion:-. a1 con.cc-ntr:.uions of O . .SS':';, by -...·c-igh1 _or kss (pH about ! . !Ii-o~ ·gr,;t:n :: Sodium h~droxick (J\:aOHJ in ·....-a1er solutions a1 concc-nt~ati_ons of O.OBCJa;," by ,,·c.-i~ht ,11 k,, (µH ahout 12 . .SO or k<.s}. · · · 

:1. S:11npln ~liould ht' ;w:tly1.c-d as soon ;.b possiblt- aftn colknion. TliC' timt"s li~it'd arc- 1 h.-111:n:imutn times that samplt-5. may be held udorc ;rn:.tlysis .ind srill comickrc-d ,·;1 1 id S;1111pln 111;1y f>c- held f<ir longn pnio<l-. only if the 1x·1mi1tc-c·. or monitoring bhrn:t1"J\. h;" J;1t:1 u11 file- to sho....- that the ~i:x-cific ty~s of s.:amµkundn .1uJy :{r(" stabk fur the lon~c-r ti me. :md-h:cs rc-cci n·d a \·~riann· from the- Rq{ion:d .\dminiq r:1101. Some- ~;un pk, 111:.1y 11<11 lw ,1:drlc- frn tlw m:n.:imum time- 1x-riod giq·11 iri" the 1:.Jl,k. A 1x-n11it1n·. 01 111011i1ori11g blwr:.iwry. is oblig-,Hc·<l to hold tht' s.:ampk for ;i s.horrrr time- if l110-...·lnJ!-'..' cxi,h 1<1 .shot.<· this is llt"Cc-s~ary co m;1i111ain ~mpk ,t:tl,ility. 

6. Slto11lJ only lx- u~C"d in the µrc-~nn· of residual chlorine 



K.

<1.

M.i vi imun 1<<■!<lint; 11 me in 21 hours when sulfide is pievent. O|it tonalIy. a! 1 satuples nta\ 
l»< t< sled with Ic.id ;i< elate pa) hi l«-foi e t lie |»l I adjustment ill <n dri to determine if sull ide 
iv pieseut. II sulfide is prevent. it can lx- removed by the addition of cadmium nitrate" 
jxtutlei umil a negative sjkiI lest is obtained. The sample is filtered and then X'aOH iv 
added to pi I 12. '

.Samples should Ik- filtered immediately on-site In-foie adding preservative for dissolved 
metals.

foi samples fimu uon-i blot inated drinking water supplies cone. H2NO4 should beaddrd 
I""11 sample pi I to less than 2. I he sample should Ik- analyzed before 1 -1 da vs.

*

• -
'· ,\Ln.:i11111111 1t .. ldi11g_ 1i11w i,,.1-l l,our-. ,,:lw11 -.11l(ick i" p1c,;n11. Op1io11:tlly. all ":t111pl1·, 111:I\ 

1..- 1c,-1nl ,,·itl1 k;,d ;icct;nc p:1p<T l,<"fo1 t· 1 lac pl I ;1djus1mc·111 i11 <11 <lc-1 10 cl<-tcnnin<" if ,.ulf ich· 
i, p1c-.c111. If s11lficlc i-. pn·,1·111. i1 .-:111 lw n-1110\·cd 1,y th.<· addition of c-;H.imium l1ttr:1tt·' 
po,qln 11111il ;1 11q~:11in· "i><•l test j,. ol11aincd. Tiu· s.:tmplc is fihl·rcd and thc.-n :--:;,OH i, 
;Hided to pl I I~- · 

K .S;111iplt-, should Ix· fihncd imuw<li;ttc-ly on-site· l~·fo1<· adclinR pr<.-s~n·atin· for dis~nli.n! 
(lt('t:al,. 

~'- F<11 x:11111,l1-sf111111 11011-dtlo1 i11;11c<l driu k i IIJ< ....-:ttn supplies cone H 2SO .. '.>hould br:,cldr-d 
111.l"""<"I i-:1111pk pl I 10 kss th;111 ~- ·rlH· ~,mplc-.i.houl<l l.c· an;tfyzc-d b<-forc 1-1 d~ys. 



U.S. ENVIRONMENTAL PROTECTION AGENCY REGION 9 

TOXICS & WASTE MANAGEMENT DIVISION 

FIELD OPERATIONS BRANCH

Sample Plan Title: 

Site Name:

Site Location: 

City/State/Zip:

Pacific Fruit Express Groundwater-& Soil Sampling

Pacific Fruit Express __________ .________________

2501 East Fairlane Stravenue_________________

Tucson, AZ 85713 __________ :_________________ __

Site EPA ID #: AZD045804325

Anticipated Sampling Dates: September 8 & 9, 1988

Judith A. Heywood U§4(/( (ft/flt-f8/19/88

—— — Date
Arizona Department of Environmental Quality

2005 North Central Avenue

Prepared By:

Agency or Firm:

Address:

City/State/Zip:

Telephone:

EPA Project Manager: Doug Frazer, Section (T-4-7)

QAPjP Approval Date: _______________________ _______

Phoenix, AZ 85004

(602) 257-2124

(415) 974-8200
Phone #

F

0
R

E
P
A

U
S
E

************* *
Received by Superfund Remedial Project Manager

Reviewed by:_

APPROVED / NOT APPROVED

* * * * *
Expedited Review?
'fi'na. I
Received by Quality Assurance/Management Section:

Reviewed by:_

APPROVED.

Concurrence:_

>N0T APPROVED

■/fM

Chief, Qualit/Assurance 
Management Section 

Environmental Services Branch, 0PM

* *

Date

Date
* *

Yes/No
<?f/z-/rv

'Date

F

0
R

c.
P
A

- • U.S. ENVIRONMENTAL. PROTECTION AGENCY REGION 9 
TOXICS & WASTE MANAGEMENT DIVISION 

FIELD OPERATIONS BRANCH 

Sample Plan Title: Pacific Fruit Express Groundwater & Soil Sampling 

Site Name: Pacific Fruit Express 

Site Location: 2501 East F~irlane Stravenue 

City/State/Zip: Tucson, AZ 85713 

Site EPA ID #: AZD045804325 

Anticipated Sampling Dates: September 8 & 9, 1988 

Prepared By: Judith A. Heywood rt-~ ~~v( l~-!°8/19/88 
Date 

Agency or Firm: Arizona Department of Environmental Quality 

Address: 2005 North Central Avenue 

City /State/Zip: Phoenix, AZ 85004 

Telephone: (602) 257-2124 

EPA Project Manager: Doug Frazer, Section (T-4-7) (415) 974-8200 
Phone# 

QAPjP Approval Date: ------------------

* * * * * * * * * * * * * *' * * * * * * 

F 
0 
R 

E 
p 
A 

u 
s 
E 

* 

Received by Superfund Remedi a 1 Project Manager 

Reviewed by: 

APPROVED I NOT APPROVED 

*· * * * 
Review? 

Concurrence:___f~~~:::,,:_+-~~==.=.;Z&~'--t-:!.':L..L.---­
Qualit Assurance 
Management Section 

Environmental Services Branch, OPM 

Date 

Date 
* 

F 
0 
R 

* E 
p 
A 

* * * * * * * * * * * * * * * * * * * * 



PACIFIC FRUIT EXPRESS CO. 
GROUNDWATER AND SOIL SAMPLING

Submitted To

U.S. Environmental Protection Agency 
Region 9

Accordance With The Requirements Of The EPA PA/SI Grant To 
Arizona Department Of Environmental Qualxty

Judith A. Heywood, Hydrologist 
Arizona Department Of Environmental Qualxty

August 1988

., .. ., .. - -PACIFIC FRUIT EXPRESS CO. 

GROUNDWATER AND SOIL SAMPLING 

Submitted To 

U.S. Environmental Protection Agency 

Region 9 

In Accordance With The Requirements Of The EPA PA/SI Grant To 

The Arizona Department Of Environmental Quality 

Judith A. Heywood, Hydrologist 

Arizona Department Of Environmental Quality 

August 1988 



TABLE OF CONTENTS

Section

I. Objective of Sampling Effort

XI. Background

III. Maps
IV. Rationale for Analytical Parameters, Number of Samples, 

and Sample Locations.

V. Request For Analysis

VI. Methods and Procedures

VII. Site Safety Plan

Appendices 

Appendix A. 

Appendix B.

Appendix C.

Appendix D.

Field Data Forms For Ground Water Investigations

Decontamination Procedures For Equipment Used In 

A Ground Water Investigation.

Container Requirements And Hold Times Per 

Analytical Parameter

Sample Treatment And Preservation For RAS and SAS 

Parameters

i

Section 

I. 

II. 

III. 

IV. 

TABLE OF CONTENTS 

Objective of Sampling Effort 

Background 

Maps 

Rationale for Analytical Parameters, Number of Samples, 

and Sample Locations. 

Request For Analysis V. 

VI. 

VII. 

Methods and Procedures 

Site Safety Plan 

Appendices 

Appendix A. 

Appendix B. 

Appendix C. 

Appendix D. 

Field Data Forms For Ground Water Investigations 

Decontamination Procedures For Equipment Used In 

A Ground Water Investigation. 

Container Requirements And Hold Times Per 

Analytical Parameter 

Sample Treatment And Preservation For RAS and SAS 

Parameters 

i 



I . • 



LIST OF FIGURES

Fiaure Pace

Figure 1 Location Map for Pacific Fruit Express Co. III-2

Figure 2 Wells Proposed For Sampling III-3

Figure 3 Depth To Groundwater And Direction Of Flow III-4

Figure 4 Soil Sampling Locations 111-5

Figure 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

- LIST OF FIGURES -
Location Map for Pacific Fruit Express Co. 

Wells Proposed For Sampling 

Depth To Groundwater And Direction Of Flow 

Soil Sampling Locations 

iii 

Page 

III-2 

III-3 

III-4 

III-5 



I OBJECTIVE OF SAMPLING EFFORT

The main objectives of the sampling effort are:
1) Determine if the Pacific Fruit Express Co. (PFE) has 

release of contaminants into the groundwater or soil

2) Evaluate the potential for groundwater contamination 
PFE surface impoundment.

3) Obtain data needed to HRS score the PFE site for 
inclusion on the National Priorities List (NPL).

had a

from

<, - • I OBJECTIVE OF SAMPLING EFFORT 

The main objectives of the sampling effort are: 
1) Determine if the Pacific Fruit Express Co. (PFE) has had a 

release of contaminants into the groundwater or soil. 

2) Evaluate the potential for groundwater contamination from the 
PFE surface impoundment. 

3) Obtain data needed to HRS score the PFE site for 
inclusion on the National Priorities List (NPL). 
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BACKGROUNDII .

A Preliminary Assessment of the PFE site was completed by Ecology 
and the Environment Inc. on February 11, 1983. The PA recommended 
that a Site Inspection should be conducted at this site since some 
possibility exists that a release to the environment by 
contaminants may have occurred. Preliminary HRS screening of this 
site supports its eligibility to be considered for inclusion on 
the NPL. There is incomplete documentation on the use, storage, 
and chemical characteristics of the solvents used and wastes 
generated at the PFE site.

The PA provided the following background information on the PFE 
site:

The PFE has been a division of its parent company, Southern 
Pacific Railroad (S.P.R.R) since 1976. From 1907 to 1976, PFE was 
a division of Union Pacific and Southern Pacific Railroads. This 
company has occupied this site for 81 years, since 1907.

The PFE is located at 2501 E. Fairland Straenueve in Tucson 
Arizona, within Township 14 South, Range 14 East, Section 20 
[(D-14-14)20]. The PFE occupies a 110 acre site, which includes
approximately 30 structures and 15 railroad side tracks throughout 
the yard.

The PFE facility at this location cleans, repairs, and maintains 
refrigerated railroad cars. The refrigerated cars are equipped 
with diesel generators to power the refrigeration units. PFE 
rebuilds and repairs the generators and refrigeration units.

PFE uses and stores solvents at this location. A complete list of 
hazardous substances and the chemical composition of compounds 
used at this site is unavailable. PFE switched solvents and 
cleaners in 1985 to S.P.R.R approved list of compounds. These 
include : alkaline cleanser, Freon 113, and paint based spirits.
The wastes include: spent solvents, nickel cadmium batteries, and 
waste oil. The cleaners and solvents used by PFE prior to 1985 
are not known or documented by the facility.

Current waste generated and the disposal practices at PFE include:
-spent batteries (nickel-cadmiun/acid-- licensed waste hauler
-waste lube oil-- recycled by a licensed waste hauler
-spent solvent-- licensed waste hauler
-drums-- licensed waste hauler
-waste drums-- stored on site until pickup
-agi dips sludge ( solvent dip tanks)-- hauled off site by
licensed waste hauler

-waste oil & stormwater runoff-- discharged to use surface
concrete tank with a belt skimmer to skim the oil off the 
water. Oil is collected in drums and hauled off site, the 
water and stormwater is diverted into the surface 
impoundment

Historic waste disposal practices are not known or documented by 
the facility.
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II. BACKGROUND 

A Preliminary Assessment of the PFE site was completed by Ecology 
and the Environment Inc. on February 11, 1983. The PA recommended 
that a Site Inspection should be conducted at this site since some 
possibility exists that a release to the environment by 
contaminants may have occurred. Preliminary HRS screening of this 
site supports its eligibility to be considered for inclusion on 
the NPL. There is incomplete documentation on the use, storage, 
and chemical characteristics of the solvents used and wastes 
generated at the PFE site. 

The PA provided the following background information on the PFE 
site: 

The PFE has been a division of its parent company, Southern 
Pacific Railroad (S.P.R.R) since 1976. From 1907 to 1976, PFE was 
a division of Union Pacific and Southern Pacific Railroads. This 
company has occupied this site for 81 years, since 1907. 

The PFE is located at 2501 E. Fairland Straenueve in Tucson 
Arizona, within Township 14 South, Range 14 East, Section 20 
[(D-14-14)20]. The PFE occupies a 110 acre site, which includes 
approximately 30 structures and 15 railroad side tracks throughout 
the yard. 

The PFE facility at this location cleans, repairs, and maintains 
refrigerated railroad cars. The refrigerated cars are equipped 
with diesel generators to power the refrigeration units. PFE 
rebuilds and repairs the generators and refrigeration units. 

PFE uses and stores solvents at this location. A complete list of 
hazardous substances and the chemical composition of compounds 
used at this site is unavailable. PFE switched solvents and 
cleaners in 1985 to S.P.R.R approved list of compounds. These 
include : alkaline cleanser, F~eon 113, and paint based spirits. 
The wastes include: spent solvents, nickel cadmium batteries, and 
waste oil. The cleaners and solvents used by PFE prior to 1985 
are not known or documented by the facility. 

Current waste generated and the disposal practices at PFE include: 
-spent batteries (nickel-cadmiun/acid---licensed waste hauler 
-waste lube oil---recycled by a licensed waste hauler 
-spent solvent---licensed waste hauler 
-drums---licensed waste hauler 
-waste drums---stored on site until pickup 
-agi dips sludge ( solvent dip tanks)---hauled off site by 
licensed waste hauler 

-waste oil & stormwater runoff---discharged to use surface 
concrete tank with a belt skimmer to skim the oil off the 
water. Oil is collected in drums and hauled off site, the 
water and stormwater is diverted into the surface 
impoundment 

Historic waste disposal practices are not known or documented by 
the facility. 
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The PFE rail yard is underlain by a complete storm drain system 
that drains the yard, shop areas, and oil and water separator. 
The surface water runoff drains are located throughout the 
facility including the drum and waste storage areas.

This storm drain system can either flow directly into the belt 
skimmer pond and then into the surface impoundment or it can be 
diverted into the surface impoundment directly. The ditch that 
connects the belt skimmer and the bypass gate to the surface 
impoundment appears to be an unlined ditch.

The surface impoundment is described in the PA as an unlined pond. 
PFE has stated that a PVC liner (of unknown thickness) was 
installed with a 1 foot cover of soil in the pond. Date of 
installation of the pond, as stated by PFE was 1977. However, 
prior to 1977 this may have been a natural drainage basin as it is 
located at a low elevation on the PFE facility, and all drains are 
gravity drains.

The surface impoundment covers approximately 5 acres and is 
estimated by PFE to have a depth of 10 feet. The pond is equipped 
with (1) a submersible pump to be used to divert excess water 
into the city sewer to prevent overflow, and (2) spillway on the 
northwest side of the pond. The spillway discharges excess water 
into Railroad Wash, which flows northwest into Arroyo Chico, a 
tributary of the Santa Cruz River to the west.

Due to the numerous surface drains throughout the PFE yard, waste 
disposed of, or spilled on the ground or into the drains may enter 
the soil via the impoundment system. In addition, excessive flow 
may have spilled over into the surface water arroyos. The 
drainage areas are a source of recharge to the Upper Santa Cruz 
Groundwater Basin.

Due to the limited scope of the SI program, soil sampling will be 
limited to on-site locations in and around the surface 
impoundment.

The facility is located within the northern half of the Upper 
Santa Cruz Basin with the Tucson Mountains four (4) miles to the 
east, the Tanque Verde Mountains eleven (11) miles to the 
northeast, the Santa Catalina Mountains eleven (11) miles to 
north. These mountains act as impermeable bedrock boundaries for 
part of the basin. The Santa Cruz River flows in a northwesterly 
direction and is two miles southwest of the facility.

The main source of groundwater within this basin is the 
sedimentary rocks and alluvium that compose the valley fill 
deposits. These deposits include in ascending order: the Pantano 
Formation, a silty sandstone to gravel; the Tinaja beds, a sandy 
gravel to a gypsiferous clayey silt and mudstone; the Fort Lowell 
Formation, unconsolidated to moderately consolidated sediments 
that grade from a silty gravel to a sandy silt and clayey silt; 
the older alluvium, unconsolidated to moderately consolidated 
gravel, sand, silt, and clay; and the younger alluvium,

II-2

• 
The PFE rail yard is underlain by a complete storm drain system 
that drains the yard, shop areas, and oil and water separator. 
The surface water runoff drains are located throughout the 
facility including the drum and waste storage areas. 

This storm drain system can either flow directly into the belt 
skimmer pond and then into the surface impoundment or it can be 
diverted into the surface impoundrnent directly. The ditch that 
connects the belt skimmer and the bypass gate to the surface 
impoundrnent appears to be an unlined ditch. 

The surface impoundment is described in the PA as an unlined pond. 
PFE has stated that a PVC liner (of unknown thickness) was 
installed with a 1 foot cover of soil in the pond. Date of 
installation of the pond, as stated by PFE was 1977. However, 
prior to 1977 this may have been a natural drainage basin as it is 
located at a low elevation on the PFE facility, and all drains are 
gravity drains. 

The surface impoundrnent covers approximately 5 acres and is 
estimated by PFE to have a depth of 10 feet. The pond is equipped 
with (1) a submersible pump to be used to divert excess water 
into the city sewer to prevent overflow, and (2) spillway on the 
northwest side of the pond. The spillway discharges excess water 
into Railroad Wash, which flows northwest into Arroyo Chico, a 
tributary of the Santa Cruz River to the west. 

Due to the numerous surface drains throughout the PFE yard, 
disposed of, or spilled on the ground or into the drains may 
the soil via the impoundrnent system. In addition, excessive 
may have spilled over into the surface water arroyos. 
drainage areas are a source of recharge to the Upper Santa 
Groundwater Basin. 
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Due to the limited scope of the SI program, 
limited to on-site locations in and 
impoundrnen t . · 

soil sampling will be 
around the surface 

The facility is located within the northern half of the Upper 
Santa Cruz Basin with the Tucson Mountains tour (4) miles to the 
east, the Tanque Verde Mountains eleven (11) miles to the 
northeast, the Santa Catalina Mountains eleven (11) miles to 
north. These mountains act as impermeable bedrock boundaries for 
part of the basin. The Santa Cruz River flows in a northwesterly 
direction and is two miles southwest of the facility. 

The main source of groundwater within this basin is the 
sedimentary rocks and alluvilun that compose the valley f i.11 
deposits. These deposits include in ascending order: the Pantano 
Formation, a silty sandstone to gravel; the Tinaja beds, a sandy 
gravel to a gypsiferous clayey silt and mudstone; the Fort Lowell 
Formation, unconsolidated to moderately consolidated sediments 
that grade from a silty gravel to a sandy silt and clayey silt; 
the older alluvium, unconsolidated to moderately consolidated 
gravel, sand, silt, and clay; and the younger alluvium, 
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unconsolidated gravel and sand found within the present stream 
courses and flood plains within the basin. The alluvial sediments 
have been estimated to be approximately 800 feet thick in the area 
of the facility.

Depth to water ranged from 82 to 301 feet below land surface 
within a three mile radius of the site, based on a 1982 survey. 
Depth to water under the site was approximately 220 feet with 
groundwater flow to the northeast. 1986 water level data 
indicated that depth to water ranged from 72 to 316 feet below 
land surface within a three mile radius of the site. Depth to 
water under the site was approximately 210 feet. Groundwater flow 
direction appears to still be to the northeast but possibly more 
northerly in direction.

This sample plan will use the most recent documented regional flow 
direction as the primary basis for the selection of groundwater 
sampling points. However, because possible hydraulic 
interferences (e.g. pumping wells) can affect the regional flow 
direction in this area, some wells were selected with that as a 
major consideration.
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Ill. MAPS

Figure 1. is a map showing the location of Pacific Fruit Express 
Co. facility.

Figure 2. shows the location of wells proposed for sampling and 
alternate well locations.

Figure 3. shows the depth to groundwater and the flow direction. 

Figure 4. soil sample locations.
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IV. RATIONALE FOR ANALYTICAL PARAMETERS, NUMBER OF SAMPLES,
AND SAMPLE LOCATIONS.

A. Groundwater
In order to meet the stated objectives of the groundwater sampling 
effort, a total of 9 water samples will be submitted for analysis. 
This includes 1 travel blank, 1 duplicate, and 1 laboratory QA/QC 
sample. The sampling is scheduled for September 8 and 9, 1988. 
The sample locations are shown on Figure 2. A summary,including 
construction data, of the wells chosen for sampling is given in 
Table 1.

The 8 wells were selected as sampling points on the basis of two 
general considerations: (1) the northeasterly direction of
regional groundwater flow as shown on published maps, and (2) the 
probable influence on groundwater flow direction by high-capacity 
wells in the immediate area around PFE.

Using this rationale, final well selection was then dependent on 
well construction details, well use, and drillers log 
availability.

Well locations selected for sampling are:

(D-14-14)29aaa COT C-3
This well is located 0.5 mile south of the PFE facility. This
well was selected due to its upgradient location. This is a
public supply well owned by the City of Tucson. This well will 
provide background water quality data for this area. This well 
is drilled to a depth of 735 feet.

(D-14-14)20bab COT B-78
This well is located 0.4 mile north of the PFE facility. This
well is downgradient from the PFE facility. The B-78 well is
drilled to a depth of 500 feet and screened from 160-500 feet 
below land surface. This well is a public supply well owned by 
the City of Tucson.

(D-14-14)20aca COT B-19 and (D-14-14)21bcc COT C-9 
These wells are located 0.3 mile north and 0.5 mile north of the 
PFE facility respectively. These wells are both doungradient of 
PFE and are public supply wells owned by the City of Tucson. The 
B-19 well is the closest downgradient well off site. This well is 
drilled to a depth of 545 feet. The C-9 well is cased to a depth 
of 434 feet below land surface. These wells will provide data on 
the northeastern extent of contamination (if present) in this 
area.

(D-14-14)20dac2 PFE
This well is one of the two wells on site (the second well is no 
longer in service). There is no construction data available on 
this well but it is located 0.1 mile north and 0.6 mile east of 
the surface impoundment.
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The second consideration for well selection is the possible and/or 
probable influence on the groundwater flow direction from high 
capacity wells in the immediate area around PFE.

(D-14-14)18dcb
This well is located 1 mile northwest of PFE and is drilled to a 
depth of 500 feet. This well is screened from 220 to 498 feet
below land surface. This well is used for domestic and in the 
production of bottled soft drinks.

Aternate wells chosen for sampling in the event that an above well 
cannot be sampled are: (D-14-14)18caa; (D-14-14)19bdd;
(D-14-14)21caa; (D-14-14)28dab. Well construction data for these
wells are included in Table 1.

Groundwater samples from the 8 wells will be analyzed for the 
following parameters: Volatile Organic Compounds, Semi-Volatile 
Organic Compounds, Metals, and Major Cation/ Anion. The VOCs and 
semi-VOCs parameters were selected on the basis of the historical 
use of solvents at the PFE facility. The chemical composition of 
the solvents and other compounds used at PFE has not been 
documented. The inorganic parameters selected for analysis at PFE 
will be used to provide general aquifer quality data which will 
aid in better characterizing the aquifers of concern in the area.

B. Soils

The chemical composition of the solvents historically used and the 
waste generated at the PFE site is unknown. During the sampling 
event, which is scheduled for September 8 & 9, 1988, at the PFE 
facility a total of 6 soil samples will be collected. A 
duplicate and a background sample will be collected for QA/QC 
requirements.

The six (6) samples will be taken in the surface impoundment area 
at the following locations:

1) Upstream of the diversion gate in the ditch
2) The ditch connecting diversion gate and belt skimmer to the 

pond
3) Duplicate of the above sample location
4) Impoundment area ( middle if accessible)
5) Railroad Wash, below spillway
6) Background sample in desert area to the west of the pond.

See Figure 3. for locations. The sample locations will be tied 
into a reference point selected in the surface impoundment area.

The soil samples will be analyzed for Volatile Organics, 
Semi-volatile organics, and metals due to the known types of 
activities conducted on site.
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V. REQUEST FOR ANALYSIS

The general analytical parameters and some appropriate EPA methods 
requested for this investigation are identified in Tables 2 and 8. 
The request for analysis, required preservatives and holding times 
for each sample are presented in Tables 3, 4, 6, and 7.

A. Groundwater Samples

Analyses requested through the EPA Contract Lab Program (CLP) fall 
under both Routine Analytical Services (RAS) and Special 
Analytical Services (SAS). The SAS request of the CLP consists of 
EPA method 524 for VOCs. This method differs from method 624 by 
the aliquot of sample used in the analysis. To maintain a low 
detection limit, it is requested that the analysis be performed 
using a 25 ml aliquot of sample instead of the 5 ml aliquot which 
is normally used. By increasing the amount of sample aliquot, the 
detection limits of the method approach those of EPA methods 601 & 
602. To properly assess groundwater contamination in the PFE 
area, it is necessary to quantify the contaminant concentrations 
to the lowest reproducible levels currently available. The 
compounds to be included in the Volatile Organic Analysis (VOA) 
are those on the CLP Target Compound List (TCL). Table 4; 
Volatiles, lists the specific TCL parameters and appropriate 
detection limits to be covered under this request.

The RAS request of the CLP is metals in groundwater (see Table
3). The samples collected for this parameter will be acidified to 
a pH of<_ 2 with 1:1 HNO^ and packed in ice prior to shipment.

Additional analytical services will be provided by the Arizona 
Department of Health Services (ADKS) Laboratory. These requests 
include semi-volatile organics by EPA method 625, and inorganic 
parameters. These requests are summarized in Table 4.

B. Soils

Analyses requested through the EPA CLP fall under RAS. The RAS 
request of the CLP consists of EPA method 8240 for VOCs and EPA 
method 8270 for semi-volatiles and EPA Standard Methods for metals 
The sample by sample request is given in Table 6.
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Table 2: General Analytical Parameters for Groundwater
Samples.

RAS Parameters Method Laboratorv

Semi-volatile Organics, B/N/A 625 ADHS
Semi-volatile Organics, 625 ADHS
Metals Incl. Major Cations CLP

RAS & SAS Parameters Method Laboratorv

Volatile Organics 524 CLP

SAS Parameters Method Laboratorv

Alkalinity ADHS
Hardness ADHS
Total Dissolved Solids ADHS
Anions ADHS
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Table 5 Target Compound List

VOLATILES

Compounds

Quanitification Limitsa,b 
Low Water Low Soil/Sediment
—uq/L______________ uq/Ko

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene Chloride

Acetone
Carbon disulfide
1.1- Dichloroethene
1.1- Dichloroethane 
Dichoroethene (Total)

Chloroform 
1 ,.2-Dichloroethane
2-Butanone
1.1.1- Trichloroethane 
Carbon Tetrachloride

Vinyl Acetate 
Bromodichloromethane
1.1.2.2- Tetrachloroethane
1.2- Dichloropropane 
trans-1,3-Dichloropropene

Trichloroethene 
Dibromochloromethane
1.1.2- Trichloroethane 
Benzene
C^-S~l, 3-Dichloropropene

Bromoform 
2 —Hexanone
4-Methyl-2-Pentanone 
- — schlcpoeihene 
Toluene.

Chlorobenzene 
Ethyl Benzene 
Styrene 
Total xvlenes

10 10
10 10
10 10
10 10
5 5

10 10
5
5
5
5

5
5

10
5
5

10
5

5
5

5
5
5
5
5

10
10
5
5

5
5
5
5

5
5
5
5

5
5

10
5
5

10
5
5
5
5

5
5
5
5
5 ' 

5
10
10

5
5

5
5
5
5

p

Quantification Limits for medium concentration water and soil/
sediment samples are 100 times those for the low concentration 
samples.

?^?tificftio\bimits may varY due to inadequate sample size o: 
analytical problems associated with a sample (e.g. blank 
contamination). v y
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1,2-Dichloropropane 
trans-1,3-Dichloropropene 

Trichloroethene 
Dibrornochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 

Bromoform 
2-Hexa!'lone 
4-Me~hvl-2-Pentanone 
Tetra=hloroethene 
Toluene 

Chlorobenzene 
Ethyl Benzene 
Styrene 
Total xylenes 

Quanitification 
Low Water Low 

ug/L 

10 
10 
10 
10 

5 

10 
5 
5 
5 
5 

5 
5 

10 
5 
5 

10 
5 

5 
5 

5 
5 
5 
5 
5 

5 
10 
10 

5 
5 

5 
5 
5 
5 

L . ·t a,b 1.m1. s 
Soil/Sediment 

ug/Kg 

10 
10 
10 
10 

5 

10 
5 
5 
5 
5 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
10 
10 

5 
5 

5 
5 
5 
5 

a Quantification Limits for mediu.i~ concentration water and soil/ 

b 

sediment samples are 100 times those for the low concentration samples. 

Quantification Limits may vary due to inadequate sample size or analytical problems associated with a sample (e.g. blank contarnina tion) . 
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Table 5 : Target Compound List (Cont) 

SEMI-VOLATILES

Compounds

N-Nitrosodimethylamine
Phenol
bis(2-Chloroethyl) ether 
2-Chlorophenol
1.3- Dichlorobenzene

1.4- Dichlorobezene 
Benzyl alchohol
1,2-Dichlorobenzene 
2-Methylphenol
bis(2-Chloroisopropyl ether)

4-Methylphenol 
N-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone

2-Nitrophenol
2.4- Dimethylphenol 
Benzoic acid
bis(2-Chloroethoxy) methane
2.4- Dichlorophenol

1.2.4- Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene
4-Chioro-3-methylphenol

(para-chloro-meta-cresol)

2-Methyinaphthalene 
Rexachlorccyclcpentadiene
2,4,6-Trichlorophenol
2.4.5- TrichIorophenol 
2-Chloronaphthalene

2- Nitroaniline 
Dimethyl phthalate 
Acenaphthylene
3- Nitroaniline 
Acenaphthene

Quantification Limitsb 
Low Water Low Soil/Sedimente
Ud/L _________ uq/Kg

10 330
10 330
10 330
10 330
10 330

10 330
10 330
10 330
10 330
10 330

10 330
10 330
10 330
10 330
10 330

10 330
10 330
50 1600
10 330
10 330

10 330
10 330
10 330
10 330

i n-b yj 330

10 330
10 330
-! A -L U 330
50 1600
10 330

50 1600
10 330
10 330
50 1600
10 330
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- • Table 5 Target Compound List (Cont) 

SEMI-VOLATILES 

Compounds 

N-Nitrosodimethylamine 
Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 

1,4-Dichlorobezene 
Benzyl alchohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl ether) 

4-Methylphenol 
N-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 

2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 

(para-chloro-meta-cresol) 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 

V-6 

Quant~fication 
Low Water Low 

ug/L 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
50 
10 
10 

10 
10 
10 
10 

7 " -v 

10 
10 
" l"I ..LV 

50 
10 

50 
10 
10 
50 
10 

L
. . b 
i.mi. ts 

Soil/Sedimente 
uq/Kg 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 

1600 
330 
330 

330 
330 
330 
330 

330 

330 
330 
330 

1600 
330 

1600 
330 
330 

1600 
330 
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Table 5 : Target Compound List (Cont)

SEMI-VOLATILES (cont.)

Compounds

2.4- Dinitrophenol
4-Dinitrophenol 
Dibenzofuran
2.4- Dinitrotoluene
2.6- Dinitrotoluene

Diethyl phthalate 
4-Chlorophenyl phenyl ether 
Fluorene 
4-Nitroaniline
4.6- Dinitro-2-methylphenol

4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine

Benzo(a)anthracene
bis(2-ethylhexyl)phthalate
Chrysene
Di-n-octyl phthalate 
Benzo(b)fluoranthene

Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indent(1,2,3-cd)pyrene 
Dibenz(a,h)anthra cene 
Bezo(g,h,ijperylene

Quantification 
Low Water Low

ua/L

Limits0
Soil/Sediment' 
ua/Ka

50 1600
50 1600
10 330
10 330
10 330

10 330
10 330
10 330
50 1600
50 1600

10 330
10 330
50 1600
10 330
10 330

10 330
10 330
10 330
10 330
20 660

10 330
10 330
10 330
10 330
10 330

10 330
10 330
10 330
10 330
10 330

Quantification Liirurs may vary due to inadequate sample size or 
analytical problems associated with a sample (e.g. blank 
contamination).

Quantification Limits for medium-concentration water samples 
are 100 times those for the low concentration samples.

Quantification Limits for medium concentration soil/sediment 
samples are 60 times those for the low concentration samples.
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• Table 5 Target Compound List (Cont) 

SEMI-VOLATILES (cont.) 

Quant~fication Limitsc 
Low Water Low Soil/Sedimente 

Compounds ug/L ug/Kg 

2,4-Dinitrophenol 
4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Diethyl phthalate 
4-Chlorophenyl phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 

Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 

Benzo(a)anthracene 
bis(2-ethylhexyl)phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Bezo(g,h,i)perylene 

50 1600 
50 1600 
10 330 
10 330 
10 330 

10 330 
10 330 
10 330 
50 1600 
50 1600 

10 330 
10 330 
50 1600 
10 330 
10 330 

10 330 
10 330 
10 330 
10 330 
20 660 

10 330 
10 330 
10 330 
10 330 
10 330 

10 330 
10 330 
10 330 
10 330 
10 330 

C Quantification Limits may vary due to inadequate sample size or 
analytical problems associated with a sample (e.g. blank 
con ... am.1.nation . +- • • ) 

d Quantification Limits for medium-concentration water samples 
are 100 times those for the low concentration samples. 

e Quantification Liinit.s fdr medium concentration soil/sediment 
samples are 60 times those for the low concentration samples. 
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Table 5 Cont.

METALS & CYANIDE

Quantification Limitsf'^ 

Water
Element ucr/L

Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5

Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25

Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0

Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000

Thallium
Vanadium
Zinc

10
50
20

Cyanide 10

Quantification Limits for soil/sediment samples are dependent 
on the percentage of solids m the sample (dry weight).

Quantification Limits may vary due to inadequate sample size 
or analytical problems associated with a sample (e.c. blank 
contamination).

g
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Table 5 Cont. 

METALS & CYANIDE 

Quantification Limitsf,g 
Water 

Element ug/L 

Aluminum 200 
Antimony 60 
Arsenic 10 
Barium 200 
Beryllium 5 

Cadmium 5 
Calcium 5000 
Chromium 10 
Cobalt 50 
Copper 25 

Iron 100 
Lead 5 
Magnesium 5000 
Manganese 15 
Mercury 0.2 

Nickel 40 
Potassium 5000 
Selenium 5 
Silver 10 
Sodium 5000 

Thallium 10 
Vanadium 50 
Zinc 20 

Cyar:ide 10 

f Quantification Limits for soil/sediment samples are dependent 
on the percentage of solids in the sample (dry weight). 

g Quantification Limits may vary due to inadequate sample size 
or analytical problems associated with a sample (e.g. blank 

t . +· ) con amina ... ion . 
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Table 6: SAS Parameters

Parameter Method

Volatile organics3 524

Chloride 325.3

Fluoride 340.1

Nitrite 354.1

Sulfate 375.2

Total dissolved Solids 160.3

Hardness 130.1 or

Alkalinity 310.1 or

Specific Conductance Measured

PH Measured

Temperature Measured

Quantifica tio 
Limits fppm^

_b

1

0.5 

0.1 

5

10

130.2 io

310.2

in the field 

in the field 

in the field

Only the Volatile 
The remaining SAS 
laboratory.

Organics Parameter is requested through the 
parameters are requested through the

CLP
ADH

The Federal Register, Vol. 
a range of detection 1

+* O n PO / T a-**-3 n __ / - . ^w • L-Z uty / XJ d::u 'j . UQ7 lj
limits approximate those of m

4.9, No. 209, October 26, 1984 
imits for methods 601 & 602 as 
0.2 ug/L respectively. These
^ 4- Vi r*. C *7 / C m — ^ a—-* a. *= • J.O.D.L© 4,

lists 
1.81 ug/ 
detectic

ee Tables 3 and 4 and Acte: 
imes .

rx D for sample preservation and holdin
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• • Table 6: SAS Parameters 

Parameter 

Volatile organicsa 

Chloride 

Method 

524 

325.3 

340.1 

354.1 

375.2 

160.3 

Quantifica tio 
Limits (ppm) 

Fluoride 

Nitrite 

Sulfate 

Total dissolved Solids 

Hardness 

Alkalinity 

Specific Conductance 

pH 

Temperature 

130.1 or 130.2 

310.1 or 310.2 

Measured in the field 

Measured in the field 

Measured in the field 

b 

1 

0.5 

0.1 

5 

10 

10 

a Only the Volatile Organics Parameter is requested through the The remaining SAS parameters are requested through the laboratory. 

b The Federal Register, Vol. 49, No. 209, October 26, 1984 lists 

CLP 
ADH 

a range of detection limits for methods 601 & 602 as 1.81 ug/ to 0.02 ug/L and 0.4 ug/L to 0.2 ug/L respectively. These detectio limits approximate those cf methcd 524. See Table 4. 

See Tables 3 and 4 and Appendix D for sample preservation and holdin +· ~.1.mes. 
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3D i r A n s

ANALYSES REQUESTED VOLATILE ORGANIC S SEMI-VOLAT ILE ORGANICS PETALS

ErA Method 3240 ERA Method E271- ERA Standard Methods

Freserv e /Handling Chiil to 4 C ■ ni 11 to 4 C :Chiii to & c

Analytical Ho Jo Time- ( 14 days 1 A d 3 > S i «x o’a y s

Contract Hold Time \ 14 days
\ x ** u fi y o \ 14 days

Type of 

Analysis

Bottle d e r 12 0 ml wide, mouth 
glass vials

w 0 2. WiQc FTi 0U t h
glass jar

3 os. wide m o u t h 
glass jar

Sample ! Sample No. of Containers/ No. of Containers/ No. of Containers/
Location ^Collection

1 Schedule

Analysis/Sample Analysis/Sample Analysis/SamPie

soil # 1 : 9/S/33 2 1 1soil * 2 ! 9 / c / 3 £ 2 X 1soil S 3 : 9/s/ss : 2 1Xsoil S A : 9 / £ / £ c : 2 1
soil “ 5

SOii £ 0
: 9/s/ss ;

a duplicate;
2 1 J

Ur TT ti . Wi/iC 1

ic 16 i ; 6 soli
0 s 3 »ti id i e c o 11 e c 11 o n o o i n t s

1 u U D I I C 3 t e S 5 iTi D i c
1 background sarcole

QA/QC:

ANALYSES REOUES,ED VOLATILE ORGANICS 
EPA Method 3:::"-o 

• 
:~Ew::-VCilf-',! I~E (:f;G~.N: C: r, E : ;.,, L. ~: 
EPA Me'.:1,,:,j ::::7:: E~A Standard Meth0d2 

--------------------,-------- ------ --, -- -- - - --- --- -1 -- --- -------

Preserve/Handling :Chill to~ C 

' ' ' --------- -- I 
' 

' 

Analytical Hold Time:< 14 days 

i ' ' --------------------,------------ --- ---,--- ---- ----------- --- ,------- ------- ---
Contract Hold Time : \ :~ ,ja/s ; ( 14 Jays 

I ' . I 
! ' • 

Tyoe of Bottle oer 
Analysis 

]20 ml wide mouth 
glass vials glass jar 

:,: c,z. wide mouth 
;,;;lass jar 

' ' ' - ' ' t 

Sample Samole :No. of Containers/ 
Location :collection:Analvsis/Samole 

: Schedule : 

:No. of Containers/ 
:Analysis/SamPle 

:No. of Containers/ 
: Analysi2./Samr>le 

I ' ' - - I I I 

soil ll 1 9/2/23 
soil ll 2 1 9/E/86 
soil ll 3 9/3/88 
soil ll 4 ' 9/E/66 
soil : 5 9/8/33 
soil ~ 6 c du~licatt: 
of ~ 2 

2 
2 

2 

1 
1 
.I. 

' 
L ' ' 

l 
1 

l 

' - --, -- -- -- --- --- ---, -- -- -----------
T e:t o l: 

QA/QC: 

6 sc,i: 
- samcle collection ooints 

duclicate samole 
background ~amole 



VI. METHODS and procedures 

A. 1 Access To The Well

Access to domestic wells will hot be a problem since permission 
has already been granted by appropriate landowners to sample. 
Each landowner will be notified by mail of the date and 
approximate time of day of sampling. In addition, landowners will 
be contacted by phone to confirm the schedule a few days prior to 
sampling. In order to gain access to the monitor well a 
representative of the City of Tucson will accompany ADEQ personnel 
to the wellsite.

A. 2 Safety Survey

The initial safety survey at each well will be performed the first 
day on the site to determine the level of protection necessary for 
field operations at the wellhead (the HNU will be used ).

A.3 Measure Physical Parameters of the Well

The description of the measuring point, the height of the 
measuring point above land surface and the inside diameter (I.D.) 
of the well casing will be recorded. The static water level will 
then be recorded by use of a sounder cable or steel tape. The 
time of the measurements, equipment used, depth to water, and well 
depth will be recorded in a bound, waterproof field notebook and 
on the appropriate data sheet (see Appendix A). The sounder probe 
and the attached cable will be decontaminated using the same 
protocols used with sampling equipment.

A. 4 Well Purging Procedures

All wells to be sampled with dedicated pumps. These pumps will 
effectively purge the wells.

A.4.a Well Purging Volume

The quantity of water that will be removed from the casing prior 
to sampling will be a minimum of three casing volumes. This
required volume is determined by the following formula:

volume of water in the well 
(gallons)
inside diameter of the well 
(inches)
L = height of standing water in 

the well (feet)

V = 48
144 x 4

Where: V 

D
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VI. METHODS AND PROCEDURES 

A.l Access To The Well 

Access to domestic wells will not be a problem since permission 
has. already been granted by appropriate landowners to sample. 
Each landowner will be notified by mail of the date and 
approximate time of day of sampling. In addition, landowners will 
be contacted by phone to confirm the schedule a few days prior to 
sampling. In order to gain access to the monitor well a 
representative of the City of Tucson will accompany ADEQ personnel 
to the wellsite. 

A.2 Safety Survey 

The initial safety survey at each well will be performed the first 
day on the site to determine the level of protection necessary for 
field operations at the wellhead (the HNU will be used). 

A.3 Measure Physical Parameters of the Well 

The description of the measuring point, the height of the 
measuring point above land surface and the inside diameter (I.D.) 
of the well casing will be recorded. The static water level will 
then be recorded by use of a sounder cable or steel tape. The 
time of the measurements, equipment used, depth to water, and well 
depth will be recorded in a bound, waterproof field notebook and 
on the appropriate data sheet (see Appendix A). The sounder probe 
and the attached cable will be decontaminated using the same 
protocols used with sampling equipment. 

A.4 Well Puraina Procedures 

All wells to be sampled with dedicated pumps. 
effectively purge the wells. 

These pumps will 

A.4.a Well Puraina Volume 

The quantity of water that will be removed from the casing prior 
to sampling will be a minimum of three casing volumes. This 
required vo~ume is determined by the following formula: 
V = 7.48 o- L Where: V = volume of water in the well 

· 144 x 4 (gallons) 
D = inside diameter of the well 

(inches) 
L = height of standing water in 

the well (feet) 
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thiSf ormulaT ^ USSd t0 aSSlSt “ cal<=ulating casing volun.es by 

Table 8: Liquid volume in a one foot section of well casing

Casing
Inside Diameter 

(inches)

1
1.5
2
4

- 6 
8

Volume of Water/ft casing 
V = 0 ■ 0408x f T. n . ) 2 

(gallons)

0.04 
0.09 
0.16 
0.65 
1.47 
2.61

wflfLrS5aSe5ate ls.suf*icie«' well volun.es
discusseS ' in Section 1“ b Thl “sufficient recovery rate are

required to evacuatl a minimum^? thSeSSSeSSuSISoSwatir8

purge a wJuSheSoSowSgSSceduJS^luSSobsISedf t0

1) Measure depth to water by sounder.

2) Determine total depth of well by using sounder cable 
or by using recorded construction parameters.

3)

4)

5)

Measure inside diameter of casing.

Calculate water volume to be purged by given formula.

Lower bailer and or the sh^’-eiKio = .
purge, while tripping inj I'lIIIIIminlis Si ba?le- 

oaoxe^or the pump line and discharge hose as
in sa:r‘Plin9 decontamination orotocols.

Eai.ed or pumped water may be discharaed to the* 
ground. When the portable submersible pump is used
teflon^bailer"811 the Sample W±11 be coll«cted in the

during Surging ofSeSIuT111 reC°rd thS foUowi"S information

1) Specific sample location.

2) Depth to water.

3) Type of purging equipment used and pertinent 
information. For submersible pumps this includes- 
horsepower, manufacturer and date of manufacture' oumD 
model and serial number, wellhead apparatus and ' P ?

VI-2
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Table 8 may be used to assist in calculating casing volumes by this formula. 
Table 8: Liquid volume in a one foot section of well casing 

Casing 
Inside Diameter 

(inches) 

1 
1.5 
2 
4 
6 
8 

Volume of Water/ft ca~ing_ 
V = 0.0408x(I.D.) 

(gallons) 

0.04 
0.09 
0.16 
0.65 
1. 4 7 
2.61 

If the recovery rate of the well is sufficient, three well volumes will be evacuated. Wells with an insufficient recovery rate are discussed in Section A.4.b. The discharge of each well will be measured in the field. This, along with the volume of standing water in the well, will be used to determine the pumping time required to evacuate a minimum of three borehole volumes of water. 
When a teflon bailer or a portable submersible pump is used to purge a well the following procedures will be observed: 

1) Measure depth to water by sounder. 

2) Determine total depth of well by using sounder cable or by using recorded construction parameters. 
3) Measure inside diameter of casing. 

4) Calculate water volume to be purged by given formula. 
5) Lower bailer and or the submersible pump and begin purge. While tripping in, decontarninate the bailer cable or the pump line and discharge hose as specified in sampling decontamination protocols. Bailed or pumped water may be discharged to the ground. When the portable submersible pump is used to purge the ~ell the sample will be collected in the teflon bailer. 

ADEQ sampling personnel will record the following information during purging of the well: 

1) Specific sample location. 

2) Depth to water. 

3) Type of purging equipment used and pertinent information. For submersible pumps this includes; horsepower, manufacturer and date of manufacture, pump model _and serial number, wellhead apparatus and 
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screened interval where sample is collected.

4) Date and time purge initiated and completed.

5) Physical properties of evacuated water:

* Color,
* Odor,
* Turbidity,
* Presence of visible hydrocarbons or orqanic 

compounds.

6)

7)

8)

Depth and length of screened interval.

Volumes purged (calculated and actual)

Decontamination and cleaning procedures for 
used to sample more than one well. equipment

The information will be recorded 
sheet (see Appendix A). on the appropriate data

■^■•4-b Procedures For Slow Recharging Wells

When weiis recharge slowly (e.g. overnight or longer to recharae a
requirement°1JSlJ) Casing volume minimum excavation
requirement may need to be waived. in these* IT°r3aIiC samples Wl11 be “llec?ed afsoo^ af"pSssibJe

acJ™S“tSdSamP be collected sufficient volume has

A-5’ .Groundwater Sample CollertioT*

Irl asmfoll?w“d SaI°Ple handlin9 Procedures which will be employed

1 sampling equipment which comes into contact with
the liquids m the well must be cleanoH in
with the Drocedur°= i - „ "--- V a^w^a^e

A^euuix c, uaxen irom tne 
ir-roto^oi For brounawater Evalua+- i ons " ^ated 
September 1986. ~ “

2) Sampling personnel must wear a clean pair of 
disposable gloves at each sampling location.

ltelthla*ks ^i:L1 be coliected near the end of the 
sampling day by the same team members who collect the
™nSe?HCOntamtnant samPles- ^ a bailer is Se to 

l bhe sample, an equipment blank will also be
distilltd’ biank Wil1 be from last rinse of
distilled water after the bailer has been
decontaminated. Members of the same team that
bl^k samples will collect the equipment

VI-3

- -screened interval where sample is collected. 

4) Date and time purge initiated and completed. 

5) Physical properties of evacuated water: 

* Color, 
* Odor, 
* Turbidity, 
* Presence of visible hydrocarbons or organic compounds. 

6) Depth and length of screened interval. 

7) Volumes purged (calculated and actual) 

8) Decontamination and cleaning procedures for equipment used to sample more than one well. 

The information will be recorded on the appropriate data sheet (see Appendix A). 

A.4.b Procedures For Slow Recharging Wells 

When wells recharge slowly (e.g. overnight or longer to recharge a borehole volume) the three casing volume minimum excavation requirement may need to be waived. In these situations, the volatile organic samples will be collected as soon as possible. The other samples will be collected after sufficient volume has accumulated. 

A.5. Groundwater Sample Collection 

The sampling and sample handling procedures which will be employed are as follows: 

1) All sampling eguipmer.t which comes into contact with the liquids in the well must be cleaned in accordance with the procedures in Appendix_B, taken from the "Protocol For Groundwater Evaluations" dated September 1986. 

2) Sampling personnel must wear a clean pair of disposable gloves at each sampling location. 
3) Field blanks will be collected near the end of the sampling day by the same team members who collect the suspected contaminant samples. If a bailer is use to collect the sample, an equipment blank will also be collected. This blank will be from last rinse of distilled water after the bailer has been decontaminated. Members of the same team that 6ollected the ~amples will collect the equipment blank. 
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4) One member of the sampling team will take records and 
field measurements (pH, Conductivity and Temperature) 
while the other member conducts the sample 
collection.

5) The sample collection sequence will follow the order 
m which the parameters are listed on Table 3.

Sufficient sample material will be obtained so that all o-f i-v, 
parameters can be analyzed. The CLP hnt-Ho . . the
provide the containers Yfor vola?iS org^rc

semi volatiles and metals analysis. The necessary preservatives 

sample ^ fl6ld ilTunediately Prior to collecting the

A-6 Well Sampling Procedures

collected while'?UmpS' • Samples for all parameters will 
h° while the pump is running. When samples are collected
^rfa?e 9' ® baller Wil1 be l0Wered t0 ^ below tSe waSr

A. 7 Field Parameters

J?abS9 ?nce the values f°r these parameters Irl

Wil!de.--rded ol the approPria?2 d^s^etf (222

cl?„a. • . )* . instruments will be calibrated /w'-t-Vi ^e^e-e-----
solutions) prior to taking readings in the field. ' e^atc

A> 8 Sample Filtration

The samples will not be filtered.

B. Soil Sampling

u2LriLss?is;i;:“pr22eSSr2ected at locations Sh°™ ia «««»■-■ 

drl2heanddetPhtehp2sSsd^et2reU;2“ro2l1p5c°1i2“niSn1?heth2o„dDOnd r??

irner rs encountered, the auger will not b^nSwS to penet“t2

used to screen for contamination and aid in 
selecting the depth at witch to sample.

The samples will be collected in 8 oz. jars supplied bv th<= rns 
program as shown in Appendix C. 3 suPP1J-ed by the CLP
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4) One member of the sampling team will take records and field measurements (pH, Conductivity and Temperature) while the other member conducts the sample collection. 

5) The sample collection sequence will follow the order in which the parameters are listed on Table 3. 
Sufficient sample material will be obtained so that all of the parameters can be analyzed. The CLP bottle repository will provide the containers for volatile organic analysis (VOA), semi-volatiles and metals analysis. The necessary preservatives will be added in the field immediately prior to collecting the sample. 

A.6 Well Sampling Procedures 

As soon as possible after three casing volumes have been evacuated from the borehole sample collection will commence. In wells equipped with dedicated pumps, samples for all parameters will collected while the pump is running. When samples are collected by bailing, the bailer will be lowered to just below the water surface. 

A.7 Field Parameters 

Three field parameters will be measured while each well is being sampled: temperature, pH and specific conductance. The measurements will be taken by pH/temperature and conductivity meters. These parameters will continue to be measured until the readings stabilize. Once the values for these parameters are stable, sample collection may commence. The results of the measurements will be recorded on the appropriate data sheets (see Appendix A). All instruments will be calibrated (with reference solutions) prior to taking readings in the field. 
A.8 Samole Filtration 

The samples will not be filtered. 

B. Soil Sampling 

The soil samples will be collected at locations shown in Figure--­using the following procedure: 
A hand auger ( a stainless steel Iwan type auger) will be used to obtain soil samples at depths of 1 to 4 feet. The variation in sample depth is due to unknown soil conditions in the pond and ditch and the possible presence of a PVC liner in the pond. If a liner is encountered, the auger will not be allowed to penetrate it. 
The HNU will be used to screen for contamination and aid in selecting the depth at witch to sample. - The samples will be collected in 8 oz. jars supplied by the CLP program as shown in Appendix c. 
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The samples will be placed in coolers on ice prior to shipment.

Between samples the sampling equipment (i.e. auger) will be 
decontaminated as follows: y ;

" °fLVisibie mad or dirt'* scrub a^d wash with tap water- Scrub with nonphosphate detergent soap P
- Scrub with hexane.
- Rinse with de-ionized water.

C. Disposal of Contaminated Material

r^c^^he r“Ulti"9 fr°" *

The collection of purge water will not be necessary Proposed 
Arizona Rule_R!8-9-114.D states that "A General pSSSt is !Ssued 

surface impoundments which receive water from the evacuation
pframeJ? tes?LrrP°Sell0fdWat?r qUallty hydrologic

provided that thL Hl de^l°Pnient or well redevelopment, 
5 5h discharged water does not violate Aauifer 

Quality Standards or further degrade the quality of water in the
SSI-—*

Equipment Decontaminatinn

all field equipment will be completed prior
to

Decontamination
(‘de-ionized^ orSaiic^f Jee^w^^p^ o-® With dGC°n

j.uentif iea m the "Protocol 
E-vaj.ua i_j.ons" whicn is given in Appendix B. for Groundwater

F. Sample Containers

AnPnSacPle1C°ntainerS f°r CLP constituents will be provided to the 

ADEQ samplma team from the n v r; ueQ rnecontainers fir the SAS paraLters to^e La^^by^the^Sl
alab^LS 't? ^L°1onlby thS “HS APPe^fx fTs

preservation methods to be eiplSyed^rthirSpling^ffoJ?!S “d
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- The samples will be placed in coolers on ice prior to shipment. 
Between samples the sampling.equipment (i.e. auger) will be decontaminated as follows: 
- Brush off visible mud or dirt; scrub and wash with tap water. - Scrub with nonphosphate detergent soap. - Scrub with hexane. 
- Rinse with de-ionized water. 

c. Disposal of Contaminated Material 

No drilling or boring activity is included in this sampling effort, therefore no contaminated cuttings will need to be containeriz.ed. Any cuttings resulting from auger drilling will be replaced in the sample hole. 

The collection of purge water will not be necessary. Proposed Arizona Rule RlB-9-114.D states that "A General Permit is issued for surface impoundments which receive water from the evacuation of a well for purposes of water quality sampling, hydrologic parameter testing, well development or well redevelopment, provided that the discharged water does not violate Aquifer Quality Standards or further degrade the quality of water in the affected aquifer". Because the purge water will not further degrade the groundwater, the evacuated water will be discharged to the ground. 

E. Eguioment Decontamination 

Decontamination of all field equipment will be completed prior to use. Field apparatus probes will be rinsed with decon (de-ionized, organic free) water prior to each measurement. Decontamination procedures for sampling equipment will follow the procedures identified in the "Protocol for Groundwater Evaluations" which is given in Appendix B. 

F. Samole Containers 

All sample containers for CLP constituents will be provided to the ADEQ sampling team from the CLP bottle repository. Sample containers for the SAS parameters to be analyzed by the ADHS laboratory will be provided by the ADHS laboratory. Appendix C is a summary of sample container types, volumes, materials and preservation methods to be employed in this sampling effort. 
For the VOA parameter, an 80 ml aliquot for each sampling site is required by the CLP. These samples will be collected in 2 x 40 ml vials. All VOA samples will be checked for zero head space (e.g. no air bubbles). Collection of samples for Semi-volatiles 
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analysis requires four 1-liter amber glass bottles. Samples for 
inorganic analyses including metals, major anions, alkalinity 
hardness and total dissolved solids will be collected in 
prepared set of 3 x 1 liter Polyethylene bottles per sampling 

site One of the 1 liter polyethylene ( for dissolved metals ) 
will be sent to the CLP lab. >

G. Sample Preservation and Handling Procedure?

Pr?®?fYatl?n of low concentration groundwater samples bv
acidification is now required by EPA Region IX for analysis of
?h»Pin» Y ^ EPA methods 601 624. Samples collected fof

IT V0A ParameteF are Preserved by the addition of 2 drops of 1-1L’a IT oTTTT TT1S^eth°d rSqUire SamPles to bePac?difled
to a pH of < 2 by the addition of HNO-,. For the inoraanir 

^eluding metals, samples wilj* be collected in 3^ 1
h Polyethylene bottles. Two of these bottles will contain an 

added preservative while the third bottle will contain no
preservative. The preserved bottles will acidified to a pH Sf <2

will be added3tSn?he:J resPectively. These preservatives
added to the sample containers by the ADEQ samplinq team

a?d £r ^idndessLgSALidpara^;r

eLhhsampSngadayat0ry Wil1 *“ delivered “

H. Sample Shipment

Al 1 s ample s will b° chi T j_ *
_ j.n coolers witn appropriate traffin

liS?s and ThlT of labJX^ chain-of-custody seals, SAS packing 
till'a { f0rmS- Each individual bottle will
wTl? nrQ f; SrOQy seal across its cap. The sample ID labels 
ill d_ printed m waterproof ink and taped to the container to 

prevent them from coming off when wet/ The samples tin be 
securely packaged and sealed in plastic bags. Soi/ waste and 

SfmPles containers will be sealed in metal paint' cans 
% placement m the cooler for shipment to the CLP lab The
taS to thS Pa?aged in/ waterproof plastic bag and cur J 

to the underside of the cooler lid. Empty space in the 
cooler will be filled with material to cushion the samples and
s^rSav ?hata-hevUrin9 Sl?f pmen5' Samples will be shipped on the
bl LcuLS «^Sysh«.C°lleCted- COOlerS USed for shi^ ““i

RSCCShiPTh?pS of,samPles wil1 reported daily to the EPA Region IX 
notification will include such information as well 

name and legal location, case number &/or SAS number, total number 
f samples shipped, CLP laboratory, carrier and method of
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analysis requires four I-liter amber glass bottles. Samples for inorganic analyses including metals, major anions, alkalinity, hardness and total dissolved solids will be collected in a prepared set of 3 x 1 liter Polyethylene bottles per sampling site. One of the 1 liter polyethylene ( for dissolved metals ) will be sent to the CLP lab. 

G. Sample Preservation and Handling Procedures 
Preservation of low concentration groundwater samples by acidification is now required by EPA Region IX for analysis of samples by both EPA methods 601 and 624. Samples collected for the VOA parameter are preserved by the addition of 2 drops of 1:1 HCL. The Dissolved Metals method require samples to be acidified to a pH of ~ 2 by the addition of HNO. For the inorganic analyses, including metals, samples will be collected in 3 x 1 liter polyethylene bottles. Two of these bottles will contain an added preservative while the third bottle will contain no preservative. The preserved bottles will acidified to a pH of~ 2 with 1:1 HN0 3 and 1:1 H2so4 respectively. These preservatives will be added to the sample containers by the ADEQ sampling team prior to collecting the sample. All samples, immediately upon collection, will ,be chilled to 4° in coolers. 

Analytical and CLP hold times for RAS and common SAS parameters are given in Appendix D. To avoid exceeding hold times, allappropriate samples will be sent to the CLP laboratory by Federal Express to ensure overnight delivery. Samples which are submitted to the ADHS laboratory will be personally delivered at the end of each sampling day. 

H. Sample Shipment 

All samples will be shipped in coolers with appropriate traffic reports or sample ID labels, chain-of-custody seals, SAS packing lists and chain-of-custody forms. Each individual bottle will have a chain-of-custody seal across its cap. The sample ID labels will be printed in waterproof ink and taped to the container to prevent them from coming off when wet. The samples will be securely packaged and sealed in plastic bags. Soil, waste, and solvent samples containers will be sealed in metal paint cans prior to placement in the cooler for shipment to the CLP lab. The forms will be packaged in a waterproof plastic bag and securely taped to the underside of the cooler lid. Empty space in the cooler will be filled with material to cushion the samples and prevent breakage during shipment. Samples will be shipped on the same day that they are collected. Coolers used for shipping will be securely taped shut. 

All shipments of samples will reported daily to the EPA Region IX RSCC. This notification will include such information as well name and legal location, case number &/or SAS number, total number of samples shipped, CLP laboratory, carrier and method of 
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shipment, shipment date and any special handling requirements 
anticipated problems. or

1• Sample Documentation

Sample documentation involves the entry of data 
the generation of field data records, SAS 
chain—of—custody forms and sample data sheets.

into log books and 
packing lists,

1-1 Field Notebooks

Each member of the ADEQ sampling team will document all field
5ay ±n 3 bound' Teledyne log book. Data entries 

will be legible and recorded with waterproof ink. All pertinent 
information such as sampling locality, cadastral number, time and 
.a e sampling, time of field measurements, wellhead 
information, owner name and address, weather conditions, 
be^ecorded5' Safety Precautions and observations or comments will

1•2 Field Data Sheets

The field data sheets will 
as they conduct the work. 
Region IX.

be filled out by the ADEQ sampling team 
These forms will be submitted to EPA

1.3 lynple Traffic Reports, SAS Packing Lists. Sample Bat* 
Sheets and Cham-of-Custody Records

T?^ = C;1ieCti°n . each sample will be documented on SAS packing
Soo?2s03a?hC ^ inor9“ic traffic reports. The third and

fo^SorSe coD:e"hfih the sfPles to the

u“ ^ . _,. “ , -- -“P copy will be sene to the Sample
Management Office while the second copy goes to EPA Region IX.

' nii wv?pPie?-Wi11 be.sent through chain-of-custody procedures as 

;;r-Cxe£. ^nd. procedures ? e?A publication #33019-78-001-R. 
The original record will accompany the shipment and copies will be 
sent to the Region IX RSCC. Until transferred, custody and 
security will be the responsibility of the ADEQ sampling team
seaLr^fn Sa,”P^ containet or bag of sample containers^ilHe 

thin Ko ^ g™®d CaStody seal P-ior to shipment. Samples will 
e placed m coolers which will be securely taped shut and

th 9 g?imed custody seal- Chain-of-custody is satisfied 
???* 't?e, samples arrive at the CLP laboratory with the seals
in'-act and the form is signed by lab personnel.

the^inH^ Labo^atory analytes will be delivered directly to
rS™^ADHS State Laboratory under identical chain-of-custody
both thieS‘ .U?°n trJnsfer of the samples, the form is signed by 
both the receiving and transferring parties. y y
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shipment, shipment date and any special handling requirements or anticipated problems. 

I . Sample Documentation 

Sample documentation involves the entry of data into log books and the generation of field data records, SAS packing lists, chain-of-custody forms and sample data sheets. 

I.l Field Notebooks 

Each member of the ADEQ sampling team will document all field activities of the day in a bound, Teledyne log book. Data entries will be legible and recorded with waterproof ink. All pertinent information such as sampling locality, cadastral number, time and date of sampling, time of field measurements, wellhead information, owner name and address, weather conditions, calculations, safety precautions and observations or comments will be recorded. 

I.2 Field Data Sheets 

The field data sheets will be filled out by the ADEQ sampling team as they conduct the work. These forms will be submitted to EPA Region IX. 

I.3 Sample Traffic Reports, SAS Packing Lists, Sample Data Sheets and Chain-of-Custodv Records 

The collection of each sample will be documented on SAS packing lists and on organic and inorganic traffic reports. The third and forth copies of these forms will be sent with the samples to the appropriate laboratcry. The top copy will be sent to the Sample Management Office while the second copy goes to EPA Region IX. 

All samples will be sent through chain-of-custody procedures as per NEIC Pol'cies and Procedures; EPA publication #33019-78-001-R. The original record will accompany the shipment and copies will be sent to the Region IX RSCC. Until transferred, custody and security will be the responsibility of the ADEQ sampling team. Each separate sample container or bag of sample containers will be sealed with a gummed custody seal prior to shipment. Samples will then be placed in coolers which will be securely taped shut and sealed with a gummed custody seal. Chain-of-custody is satisfied when the samples arrive at the CLP laboratory with the seals intact and the form is signed by lab personnel. 

Samples for ADHS Laboratory analytes will be delivered directly to the ADHS State Laboratory under identical chain-of-custody procedures. Upon transfer of the samples, the form is signed by both the receiving and transferring parties. 
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I•4 Labeling and Packaging

Collected samples will be labeled and numbered with indelible ink 
by well name, cadastral number, time and date of sampling the 
analysis. requested and type (if present) of preservative. All 
information recorded on labels will also be entered into the field 
notebooks.

J• Quality Assurance/Oualitv Control

To 
of
analyzed.

assure the quality of data obtained during the 
the SI, several types of QC samples will be 

These are as follows:
Replicates,
Blanks,
Background and 
Laboratory QC samples.

sampling phase 
collected and

*
*

J•1 Replicate Samples

cSllect£diCatL ?amp^e wil1 Prepared for every ten samples 
collected. At least one replicatte sample will be collected for
each parameter until the entire parameter set has been matched.
The replicate samples will then be included in the set of regular 
samples and submitted to the analytical laboratories. The
replicate sample selected is the PFE Well [(D-14-14)20dac21 Tt
kS noteb t*iat a-*-^ QC samples including replicates, blanks
background and lab QC samples are submitted for analysis in the

mJnn?rK fS the other field.samples with no distinguishing
,p+ r ^abels- QC samples will be submitted for both RAS and 

oAb sets of parameters.

J.2 Blanks

Two 20 blanks are _ recommended as safeguards to identify 
__^ laboratory and field contamination of. samples. They

Field blanks and

* Equipment blanks

Field blanks are used to determine if contamination is being 
introduced by the sampling environment. A container of certified 
organic-free water is carried to the field from which a sample is 
prepared for each group of analytes. The blank is prepared^in the 
same manner and wirh the same preservatives as samples obtained 
from the wells. It is collected near the end of each sampling day 

at a predetermined sampling site. F y y
. °f. e<2^Pment blanks indicates if contamination is 

introduced by the sample collection equipment. Since all water
will be collected°lleCt dedicated PumPs' no equipment blank
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I.4 Labeling and Packaging 

Collected samples will be labeled and numbered with indelible ink by well name, cadastral number, time and date of sampling, the analysis requested and type (if present) of preservative. All information recorded on labels will also be entered into the field notebooks. 

J. Quality Assurance/Quality Control 

To assure the quality of data obtained during the sampling phase of the SI, several types of QC samples will be collected and analyzed. These are as follows: 

J .1 

* Replicates, 
* Blanks, 
* Background and 
* Laboratory QC samples. 

Replicate Samples 

One replicate sample will be prepared for every ten samples collected. At least one replicate sample will be collected for each parameter until the entire parameter set has been matched. The replicate samples will then be included in the set of regular samples and submitted to the analytical laboratories. The. replicate sample selected is the PFE Well [(D-14-14)20dac2J. It is noted that all QC samples including replicates, blanks, background and lab QC samples are submitted for analysis in the same manner as the other field samples with no distinguishing marks or labels. QC samples will be submitted for both RAS and SAS sets of parameters. 

J.2 Blanks 

Two types of QC blanks are recommended as safeguards to identify possible laboratory and field contamination of samples. They are: 

* 

* 

Field blanks and 

Equipment blanks 

Field blanks are used to determine if contamination is being introduced by the sampling environment. A container of certified organic-free water is carried to the field from which a sample is prepared for each group of analytes. The blank is prepared in the same manner and with the same preservatives as samples obtained from the wells. It is collected near the end of each sampling day at a predetermined sampling site. 

Analysis of equipment blanks indicates if introduced by the sample collection equipment. samples will be collect with dedicated pumps, will be collected. 
VI-8 

contamination is 
Since all water 

no equipment blank 



J • 3 Background Sample

One background sample will be collected from an offsite well 
considered to be upgradient from the PFE facility. The well 
selected as a background samples are (D-14-14)29aaa and which is 
south of the PFE facility. A background sample provides evidence 
of ambient groundwater conditions for the area surrounding the 
site. An understanding of ambient groundwater quality is 
necessary to determine the potential contribution from the PFE to 
contaminants detected in groundwater taken from wells adjacent to 
the site.

J.4 Laboratory PC Samples

Laboratory Quality Control samples are analyzed by the EPA 
contract laboratory as part of the CLP standard laboratory quality 
control protocols. A spike is added to these samples to determine 
the reproducibility of the test methods and effectiveness of
?UKn^tat^T\teChniques Vsed in the CLP lab- Samples chosen for 
a Q will be selected in the field from wells known or suspected 

to be contaminated. The container labels, traffic reports and 
•cham-of-custody for these samples will identify them as those 
^e£ted for laboratory QC. The well selected for this sample is 
the PFE well at (D-14-14)20dac2.
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J.3 Background Sample 

One background sample will be collected from an offsite well considered to be upgradient from the PFE facility. The well selected as a background samples are (D-14-14)29aaa and which is south of the PFE facility. A background sample provides evidence of ambient groundwater conditions for the area surrounding the site. An understanding of ambient groundwater quality is necessary to determine the potential contribution from the PFE to contaminants detected in groundwater taken from wells adjacent to the site. 

J.4 Laboratory QC Samples 

Laboratory Quality Control samples are analyzed by the EPA contract laboratory as part of the CLP standard laboratory quality control protocols. A spike is added to these samples to determine the reproducibility of the test methods and effectiveness of quantitative techniques used in the CLP lab. Samples chosen for lab QC will be selected in the field from wells known or suspected to be contaminated. The container labels, traffic reports and -chain-of-ciustody for these samples will identify them as those selected for laboratory QC. The well selected for this sample is the PFE well at (D-14-14)20dac2. 
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VII. SITE SAFETY PLAN

Site Name:_____ Pacific Fruit Express

A. Health and Safety Considerations

Area of Concern

Explosion:

02 Deficiency:
(e.g. Confined Spaces)

Radiation:

Toxic Gases: 
a. General (HNU meter)

Hazard Potential 
Low Med High

X

X

X

X

b. Specific: (e.g. Sorbent 
or Detector Tube)

Skin/Eye Contact: X

Heat/Cold Stress: X

Falling Objects: X
(e.g. Stacked barrels, 
etc.)

Falls: - X
(e.g. pits, ponds, 
elevai.ec work place, ecc.j

Confined Spaces: X
(e.g. manholes, vaults, 
closed rooms, trenches, 
etc.)

Mechanical: X

Electrical: X

Level "D" body protection, dis- 
posable gloves
Provide adequate supply of cold 
water

Steel-toed boots

Normal precaution when working 
with electrical and mechanical 
equipment______

- -
VII. SITE SAFETY PLAN 

Site Name: Pacific Fruit Express ---------~--------,-----------------

A. Health and Safety Considerations 

Area of Concern 

Explosion: 

02 Deficiency: 
(e.g. Confined Spaces) 

Radiation: 

Toxic Gases: 
a. General ( HNU meter) 

b. Specific: (e.g. Sorbent 
or Detector Tube) 

Skin/Eye Contact: 

Heat/Cold Stress: 

Hazard Potential 
Low Med High 

X 

X 

X 

X 

X 

X 

Falling Objects: X 
(e.g. Stacked barrels, 
etc.) 

Falls: 
( 

• -1- ~ e.g. p1c.s, pon-'s, 
elevated work place, etc.) 

Confined Spaces: 
(e.g. manholes, vaults, 
closed rooms, trenches, 
etc.) 

Mechanical: 

Electrical: 

X 

X 

X 

X 

Level 11 D11 body protection, dis­
posable gloves 
Provide adequate supply of cold 
water 

Steel-toed boots 

Normal precaution when working 
with electrical and mechanical 
equipment 



B. Acute Exposure Symptoms of Compounds Present or Suspected (See also Table 1 
Atmospheric Hazard Guidelines. For specific compounds, reference material 
is available from the Health & Safety Officer).

Applicable Std.
ComP°und (STEL, TLV, etc.) Symptoms

First Aid

C. Overall Hazard Assessment (Toxicity, flammability, reactivity 
operational hazards with sampling, decontamination, etc.) stabi1ity,

Low

Level of Protection Needed: A B C______ D X

NOTE: FOR LEVEL "C" PROTECTION 
PLAN IS REQUIRED BY THE

AND HIGHER, REVIEW AND APPROVAL 
DEQ HEALTH & SAFETY OFFICER.

OF THIS SITE SAFETY

D. Equipment and Procedures

1. Hazard Surveillance Equipment & Materials: 
monitored prior to sampling. The action level 
continuous (2-3 min.) HNU reading of 5ppb above

HVU meter air levels will be 
for upgrading to Level "C" is a 
background in the breathing zoneT

2. Entry Procedures: Level ::D
coordinated with well-owner, AZ Wa'

protection iniacated. 
r company and MCw'CD.

Entry to well is

3. Special Equipment, Materials, Procedures, (Note: Level "D"
are required as per DEQ "Personnel Safety Manual")- 

Level "D" base supplies as per "DEQ Safety Manual" Decon water 
fire extinguisher and disposable gloves. ' —

basic supplies 

first aid kits,

jtand-by equipment - (to be used if indicated by HNU Reading.)
Kill face respirators with organic vapor cartridges, safety boots, safpt.v 
gloves, hard hats. :---------------------------------~—2--------- ----------- y

-
B. Acute Exposure Symptoms of Compounds Present or Suspected (See also Table 1. Atmospheric Hazard Guidelines. For specific compounds, reference material is available from the Health & Safety Officer). 

Compound 
Applicable Std. 

( STEL, TL V, etc. ) Symptoms First Aid 

C. Overall Hazard Assessment (Toxicity, flarmnability, reactivity, stability, operational hazards with sampling, decontamination, etc.) 

Low 

Level of Protection Needed: A B C D X ----

NOTE: FOR LEVEL "C" PROTECTION AND HIGHER, REVIEW AND APPROVAL OF THIS SITE SAFETY PLAN IS REQUIRED BY THE DEQ HEALTH & SAFETY OFFICER. 
D. Equipment and Procedures 

1. Hazard Surveillance Equipment & Materials: HVU meter air levels will be monitored prior to sampling. The action level for upgrading to Level "C" is a continuous (2-3 min.) HNU reading of 5ppb above background in the breathing zone. 

2. Entry Procedures: Level "D" protection inidcated. Entry to well is coordinated with well-owner, AZ Water Company and MCWCD. 

3. Special Equipment, Materials, Procedures, (Note: Level 11 011
· basic supplies are required as per DEQ "Personnel Safety Manual"): Level "0" base supplies as per "DEQ Safety Manual" Decon water, first aid kits, fire extinguisher and disposable gloves. 

Stand-by equipment - (to be used if indicated by HNU Reading.) Full face respirators with organic vapor cartridges, safety boots, safety gloves, hard hats. 



4. Decontamination Equipment & Procedures: (as they relate to health & safety)

_Sounder decontaminated with Hexane and de-ioni.zed water. Meter probes rinsed—~ 
with de-ionized water. ' —1— ------------------------ ------------------5- ------

Uecon-water used at the Pacific Fruit Express facility will be disposed of on------

5. Disposal Procedures (contaminated equipment, supplies, etc.):

disposable items used for water, soil, and waste samplinq will 
of at the Pacific Fruit Express facility. ~ be disposed

E. Emergency Information:

1. Nearest Hospital Emergency Room: Kino Community Hospital

Address: 2800 E. Ajo Way, Tucson, AZ Telephone:

2. Emergency Telephone Numbers:

a. Fire: ______911

b. Police: 911__________ __

c. Ambulance: 911

3. Poison Management Center, St. Lukes Hospital: 1-800-362-0101

4. Arizona Radiation Regulatory Agency: 1-255-4845

F. Approvals:

1. Safety Plan Preparedly: Judy' He.ywood. Hydrologist

2. Supervisor/Ti tie: I

3. DEO Health & Safety Officer:
(Not required for level D) ----------------------------

Date: Aug., 1988

Date: 8-

Date:

4. Decontamination Equipment & Procedures: (as they relate to health & safety) 
Sounder decontaminated with Hexane and de-ioni2ed water. Meter probes rinsed with de-ionized water. 

Decon-water used at the Pacific Fruit Express facility will be disposed of on 

5. Disposal Procedures (contaminated equipment, supplies, etc.): 
Disposable items used for water, soil, and waste sampling will be disposed of at the Pacific Fruit Express facility. 

E. Emergency Information: 

1. Nearest Hospital Emergency Room: Kino Community Hospital 

Address: 2800 E. Ajo Way, Tucson, AZ Telephone: 294-4471 
2. Emergency Telephone Numbers: 

a. Fire: 911 

b. Police: 911 --------
c. Ambulance: 911 -------

3. Poison Management Center, St. Lukes Hospital: 1-800-362-0101 

4. Arizona Radiation Reguiatory Agency: 1-255-4845 

F. Approvals: 

1 . 

? ,._, 

-; ..,, 

Safety Plan Prepar~~y Heywood, Hyd~olog~st 
Supervisor/Title: ~~o~ l),._,(­
DEQ Health & Safety Officer: 
(Not required for level D) 

Date: Aug., 1988 

Date: 8- fl-6B 
Date: ------



TABLE 1. ATMOSPHERIC HAZARD GUIDELINES

Monitoring
Equipment Hazard

Ambient
Level Action

Combustible 
gas indicator

Explosive
atmosphere

10%LEL

10-25%

Continue investigation

Continue on-site monitoring with extreme 
caution as higher levels are encountered.

25%LEL Explosive hazard; withdraw from area 
immediately.

Oxygen con­
centration 
meter

Oxygen 19.5% Monitor wearing SCBA. NOTE: Combustible 
gas readings are not valid in atmospheres 
with less than 19.5% oxygen.

19.5-25% Continue investigation with caution. SCBA 
not needed, based on oxygen content only.

25.0% Discontinue inspection; fire hazard 
potential. Consult specialist.

Radiation 
Survey'

Radiation 1 mR/hr Continue investigation. If radiation is 
detected above background levels, this 
signifies the presence of possible radiation 
sources; at this level, more thorough moni­
toring is advisable. Consult specialist.

10 mR/hr Potential radiation hazard; evacuate site. 
Continue monitoring only upon the advice of 
a health physicist.

Colorimetric
tubes

Organic &
inorganic
vapors/gases

Depends on 
species

Consult standard reference manuals for air 
concentrations/toxicity data.

HMU
photoionizer

D^na rir
v r y t i i
vapors/gases

1) Depends on 
species

Consult standard reference manuals for air 
concentrations/toxicity data.

2) Total 
response mode

consult EPA Standard Operating Procedures

Organic
vapor
analyzer

Organic
vapors/gases

1) Depends on 
species

2) Total 
response mode

Consult Standard reference manuals for air 
concentrations/toxicity data.

Consult EPA Standard Operating Procedures.

NOTE: REFERENCE - INTERIM STANDARD OPERATING SAFETY GUIDES, OFFICE OF WASTE 
MANAGEMENT, HAZARDOUS RESPONSE SUPPORT DIVISIONS, REVISED 1987.

Monitoring 
Equipment Hazard 

Combustible Explosive 
gas indicator atmosphere 

Oxygen con­
centration 
meter 

Radiation 
Survey· 

Oxygen 

Radiation 

-
TABLE 1. ATMOSPHERIC HAZARD GUIDELINES 

Ambient 
Level 

10%LEL 

10-25% 

25%LEL 

19.5% 

19.5-25% 

25.0% 

1 mR/hr 

10 mR/hr 

Action 

Continue investigation 

Continue on-site monitoring with extreme 
caution as higher levels are encountered. 

Explosive hazard; withdraw from area 
immediately. 

Monitor wearing SCBA. NOTE: Comb~stible 
gas readings are not valid in atmospheres 
with less than 19.5% oxygen. 

Continue investi~ation with caution. SCBA 
not needed, based on oxygen content only. 

Discontinue inspection; fire hazard 
potential. Consult specialist. 

Continue investigation. If radiation is 
detected above background levels, this 
signifies the presence of possible radiation 
sources; at this level, more thorough moni­
toring is advisable. Consult specialist. 

Potential radiation hazard; evacuate site. 
Continue monitoring only upon the advice of 
a health physicist. 

Colorimetric 
tubes 

Organic & Depends on Consult standard reference manuals for air 
concentrations/toxicity data. 

HMU 
photoionizer 

Organic 
vapor 
analyzer 

inorganic species 
vapors/gases 

()v,r,::)n;r­
'-'' ::,v..111"-' 

vapors/gases 

Organic 
vapors/gases 

1) Depends on Consult standard reference manuals for air species concentrations/toxicity data. 

2) Total Consult EPA Standard Operating Procedures response mode 

1) Depends on Consult Standard reference manuals for air species concentrations/toxicity data. 

2) Total Consult EPA Standard Operating Procedures. response mode 

NOTE: REFERENCE - INTERIM STANDARD OPERATING SAFETY GUIDES, OFFICE OF WASTE MANAGEMENT, HAZARDOUS RESPONSE SUPPORT DIVISIONS, REVISED 1987. 
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1/87

STATIC WATER LEVEL AND WELL 

CONSTRUCTION DMA

Itersonnel: . ______________________ _

Date / Time: ____________________________

weather Cbnditions (tenp, sky) ________

HNU / OVA / PHDIOUAC: Model I ________

Radiation Survey Meter: Make/Model__

Outer Casing ID: _______  Casing Type:

Inner Casing ID: _______  Casing Type:

Well Condition (outside & dcwnhole):

Reading: __

______ Reading:

Ht. above Grd. 

Ht. above Grd.

Sounder Make/Model: 

Reference Point:

Depth to Floating Immisicbles (FI) = 

Depth to Water (DW) = 

Depth to Heavy Immiscibles (HI) “ 

Measured Depth to Bottom (EB) ■
I

l
Thickness of Floating Limiscibles (EW - FI) «* 

Thickness of Heavy Immiscibles (DB - HI) * 

Height of Water Column, no Heavy Iimdscibles present (H) - DB - CW = 

Hei^it of Vteter Column, Heavy Immiscibles present (II) ■ HI - EW *

J. Casing Volume 1CVJ « JLD jault _jc U * 

Desired Purge Volume (3 CV) "

2" ID mult * 0.16 
4" ID milt * 0.65 --
6" ID mult * 1.47 
8" ID nult » 2.61

1/87 '°'Ell I 

STATIC WATER LEVEL AND WELL 

Personnel: ----------------------------------­

Date/ Time:-'-------------------------------

W:!ather Cbnditions (terrp, sky) ______________________ _ 

HNU / CNA / PHOIC7JAC: Hodel I ---------- Reading: 

Radiation Survey "2ter: Make/Model __________ Reading: ______ _ 

QJter Casing ID: ___ Casing 'fype: ____ _ Ht. above Grd. -------
Inner Casirg ID: ___ Casing Type: ____ _ Ht. above Grd. -------
W:!ll Condition (OJtside & downhole): 

Salnder Make,IModel: 

Reference Foint: _____________________________ _ 

Depth to Floating Immisicbles (FI) = ______ _ 

D?pth to Water (D-J) = _____ _ 

Depth to Heavy lmmiscibles (HI) .. _____ _ 

Measured D?pth to Ebttan (IE) • _____ _ 

I 

Thickness of Floating lnrniscibles (Il«I - Fl) .. _____ _ 

~da,ess of Heavy Immi.scibles (00 - HI) • _____ _ 

Height of Water Colurm, no Heavy lnmiscibles present (H) • 00 - CM .. ------
Heigit of Water Column, Heavy lmmiscibles present (ll) • HI - rw -= _____ _ 

2• ID mul.t • 0.16 
4" ID nult • 0.65 
6" ID nult • 1.47 
B" ID nult -= 2. 61 

.l Ca.sicg VD.l.Llne 1C.V J • .iD Jll.lll ..i 11 ., _____ _ 

J?esired Furge \blune ( 3 CV) • _____ _ 



1/87
Well »

PURGE DATA

Personnel:;_________________________ ___________________ _________ :------------------- ---------

Equipment Type: Centrifugal Purrp / Bladder Purp / Peristaltic Pump/ Bailer

Make/Model I ______________ ______________________ _____________ _

Intake Depth: ' Discharge Rate: ---------------------------

1st
Purge

2nd
Purge

3rd
Purge

DTO prior to purqe

Date/Time Initiated

Date/Time Completed

volume evacuated

Characterize Purge 
Vfater: 

color

odor

turbiditv

other

Tbtal Volume Purged: 

Garments: __________

A - 2

-- • l/87 

Personnel: 

Eguipnent Type: Centrif\.gal Punp / Bladder PUTp / Peristaltic PuTp/ Bailer 

Make/Model I 

Intake ll:!pth: -------- Discharge Rate: ______ _ 

1st 2nd 3rd 
.Puroe Puroe Puroe 

D'IW prior to ouroe 

Date/'I'ime Initiated 

Date/'I'ime Canoleted 

volune evacuated 

Olaracterize Purge 
\-eter: 

color 

odor 

turbidity 

other 

1btal Volune Purged: 

Ca:ments: 

A-2 

Well I 

I 
I 
I 



1/B7 GROUND water sample data sheet

EQUIPMENT CALIBRATION

Well i

Personnel: Date/Time: Routine / Malfuntion

pH (

standard reading

(

standard reading

{
EC (

(
(

Start of Sampling

Personnel:__________________

Date/Time: ______________

FIELD PARAMETERS
Completion of Sampling

Personnel:________________ _

Date/Time:___________ _________

1 2 3 4

dH

Tenp (C)

Tenp Fact

EC x

ec25

pH meter rrake/mode1/serial #: 

EC meter nake/nodel/serial #:

1 2 3 4

pH

Temp (C)

Temp Fact

EC x

ec25

SAMPLE COLLECTION

Sampling Personnel: __________ . _______________________ _______________

Wfeather Cbnditions (Tenp, Sky Cond): _________________________ 'i --------

Date/Time Start: ^ Date/Tune Cciiplete:

Depth to Floating Immiscibles: _________ Depth to Heavy Imuiscibles:

Depth to Water: Sanple Collection Depth: _____

Sanple Cbllection Method: ______________  • ____________

Sanple Equipment nake/nodel: _______________________ _______________ ______

SAMPLE NUMBERS

Sanple:
EPA FACILITY

-l/87 QUJNO .WATER SAMPLE QP\TA SHEET Well I __ _ 

EtJ-JIFMf?rr CALIBRATIOO 

Personnel: -------- Date/rime: -------- lb.ltine / Malfuntion 

standard readifl=J standard reading 

<--------+--------( 
<--------+--------( 

pH <--------+-------( 
EC ( -------1--------

( 
( _______ ......_ ______ _ ( _______ __._ ______ _ 

Start of Sarpling 

Personnel: 

FIELD PMAMETERS 
Conpletion of Sanpling 

Personnel: ---------- ----------
Date/Time: _________ _ Date/Time: ----------

l 2 3 4 l 2 3 4 I 

DH Iii 

Tenp (C) Temo (C) 

Teno Fact Tenp Fact I 
EC x EC x I 

EC25 EC25 I 
pi rreter rrake/nodel/serial t: ------------------------
EC rreter rre.ke/nodel/serial I: _______________________ _ 

SAMPLE CDLJ..EX:TIOO 

Sanpling Personnel: ---------------------------
loea the r Cbnditions (Terrp, Sky Cond): -----------------------
Da te/'rirre Start: __________ Oate/l'irre Cooplete: ________ _ 

Depth to Floating lmmiscibles: ----- Depth to Heavy llniscibles: ____ _ 

Depth to Water: Sanple Collection Depth: 

Sanple Cbllection fi'Ethod: 

Sanple Equipnent make/nodel: 

SAMPLE·NlfiBERS 
EPA FACILITI 

Sanple: ------------
-Q.Jp: ------------

A - 3 



If first sanpling incaiplete, identify parameters collected:

GROUND WATER SAMPLE COLLECTION (2nd Increment)

Sanpling Personnel: __________________________________ _______ __________________

Weather Conditions (Tenp, Sky Cond): ___________ ____ ;------------------------------—

Date/Time Start: ■_____________ Date/Tune Ccxrplete:------------------------------- .

Depth to Floating Immiscibles:  Depth to Heavy Immiscibles:

Depth to Water: ______________________ Sanple Collection Depth: ------ --

Sanple Collection Method: --------------------------- ----------- --------- ----------------------- —

Sanple Equipment make/model:_________________________ _______________ -____

Identify parameters collected:

GCMMEUTS

Date/Time: _______

Personnel: ______

Standard Solution

Heading: ________

Scale: ____________

Turbidity* *: ______

TURBIDITY DftIA

KIU

* For Turbidity >40 NTU use the formula:

Sanple TUrbidity “ A x (B + C)
C

A ■ Turbidity of diluted Sanple: ______NTU

B ■ Vblume of dilution water: ______ »nl

C ■ Sanple volume: .- ______ __ ^

h — A

. 
< 

• 

. ; 

' ~ 

If first Sall)ling inCCJll)lete, identify paraneters collected: 

~ WATER SAMPLE a:>LUX:TIOO ( 2nd Increrrent) 

Sanpling Personnel: __________________________ _ 

loEather Conditions (Ten-p, Sky Cond): ___________________ _ 

Date/Time Start: ___________ Date/Ii.me Call)lete: ________ _ 

Depth to Floating lmmiscibles: ----- Depth to Heavy lmmiscibles: ____ _ 

Depth to Water: 

Sample Collection ~thod: 

Semple Equipnent make/rrodel: 

Identify pararooters coll_ected: 

Date/T.ime: --------­

Personnel: 

Standard Solution NIU -----
~ading: 

~le Collection Depth: 

lURBIDIIY Il\:rA 

* For Turbidity >40 NTU use the fonrula: 

Sanple Turbidity• Ax (B + C) 
C 

A• Turbidity of diluted Sarrple: NltJ 

Scale: ----------- B • \bl1.1t1e of dilution water: ____ ml 

'I\lrbidi ty*: --------- C • Sarrple volume: __ _ ml ----
11 - A 



1/87

GROUND WATER SAMPLE DATA SHEET

BLANK SAMPLE

Location Poured: ________________________________________

Type of Blank: TRAVEL

FIELD

EQUUEMEtJT: Bailer (lot » )

Bladder Pimp (lot # )

Type of Ufa ter: ____________ _____________________________________ __

Vbter Vender:

Water Lot t:

Sampling Personnel: ________________________________________

Weather Conditions (Temp, Sky Cond): ■____________ __

Date/Time Start: Date/Time Ccnplete: 

Garments: _______________________________________________

A - 5

1/87 

Location Pcured: 

'Iype of Blank: 

Type of Water: 

Water Vender: 

Water Lot t: 

GR:XJND WI\TER SJ\MPU: rY\TA SHEET 

TRAVEL 

FIEID 

E>OUllMENT: 

BI.ANK SAMPLE 

Bailer (lot I _____________ _ 

Bladder Punt> (lot I __________ _ 

Sampling Personnel: __________________________ _ 

Weather Conditions (Temp, Sky Cond): __________________ _ 

Date/Time Start: __________ Date/Time Catplete: _______ _ 

Canrrents: 

A - 5 
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DECONTAMINATION PROCEDURES FOR EQUIPMENT USED 
IN A GROUND WATER INVESTIGATION

Sampling personnel should assume that sampling equipment, 
either new or used, is contaminated and, therfore, should be 
decontaminated according to the procedures appropriate tor its 
construction and intended use. The decontamination of equipment 
should be performed at the laboratory of the sampling team prior

to the inspection.

The decontaminated equipment should be packaged to protect 
it from dust. Aluminum foil is preferred for wrapping t e 
decontaminated equipment. Plastic bags can be used to hold larger 
items, such as bailers and bladder pumps, after they are wrapped 
in toil. A label stating the level o£ decent™! nation,
date of decontamination, and initials of individual cert^^n? 
decontamination should be attached to the protective package in 
such a way that the label will not be torn during, unpackaging. A 
piece of equipment in a package with a torn label should not be 
used for sampling and should be considered as contaminated.

Field decontamination of sampling equipment should be 
performed only under extenuating circumstances such as logistical 
considerations and shortage of dedicated sampling equipment.
When field decontamination cannot be avoided, the following 
genergal rules should be adhered to:

1) No equipment should be decontaminated in the field more 
than once between laboratory decontamination.

2) Equipment used to collect hazardous waste samples must 
be decontaminated before it can be used to collect 
environmental samples. In general, any decontaminated 
equipment should only be used to collect samples o 
"lower quality" than the first sample collected.

3) All decontamination and subsequent use of decontaminated 
equipment should be documented in a field logbook.

4) Equipment should never be reused if visual signs, such 
as discoloration, indicate that decontamination was 

insufficient.

Decontamination of samll sampling tools, such as soil scoops 
and containers, is not be required if the equipment is properly 
disposed of after use. Disposable sampling tools and waste 
products from field decontamination, such as waste srinse water 
and waste solvent, should be properly disposed of on-site in 
accordance with the disposal procedures of the facility or should 

be packaged for off-site disposal.

B - 1

• 
DECONTAMINATION PROCEDURES FOR EQUIPMENT USED 

IN A GROUND' W~TER INVESTIGATION 

Sampling personnel s·hould assume that sampling equipment, 

either new or used, is contaminated and, therfore, should be 

decontaminated according to the procedures appropri&te for its 

construction and intended use. The decontamination of equipment 

should be performed at the laboratory of the sampling team prior 

to the inspection. 

The decontaminated equipment should be packaged to protect 

it from dust. Aluminum foil is preferred for wrapping the 

decontaminated equipment. Plastic bags can be used to hold larger 

items, such as hailers and bladder pumps, after they are wrapped 

in aluminum foil. A label stating the level of decontamination, 

date of decontamination, and initials of individual certifying 

decontamination should be attached to the protective package in 

such a way that the label will not be torn during. unpackaging. A 

piece of equipment in a package with a torn label should not be 

used for sampling and should be considered as contaminated. 

Field decontamination of sampling equipment should be 

performed only under extenuating circumstances such as logistical 

considerations and shortage of dedicated sampling equipment. 

When field decontamination cannot be avoided, the following 

9energal rules should be adhered to: 

1) No equipment should be decontaminated in the field more 

than once between laboratory decontamination. 

2) Equipment used to collect hazardous waste samples must 

be decontaminated before it can be used to collect 

environmental samples. In general, any decontaminated 

equipnent should only be used to collect samples of 

•1ower quality• than the first sample collected. 

3) All decontamination and subsequent use of decontaminated 

equipment should be documented in a field logbook. 

4) Equipment should never be reused if visu·,1 signs, such 

as discoloration, indicate that decontamination was 

insufficient. · 

Decontamination of samll sampling tools, such as soil scoops 

and containers, is not be required if the equipment is properly 

disposed of after use. Disposable sampling tools and waste 

products from field decontamination, such as waste rinse water 

and waste solvent, should be properly disposed of on-site in 

accordance with the disposal procedures of the facility or should 

be packaged for off-site dispo~al. 
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The following eight sections detail the procedures for the 
five general levels of decontamination and the field decontamination 
of pumps, bailers and compositing containers.

Level 1 Decontamination

The following decontamination procedures are suitable for 
glassware and stainless steel equipment that are used for the 
collection and containerization of organic samples and that can 
tolerate high temperatures generated by a muffle furnace.

1) Wash thoroughly with nonphosphate detergent in hot water

2} Rinse several times with tap water

3) Rinse several times with reagent grade distilled/deionized 
water

4) Rinse once with acetone

5) Rinse once with pesticide grade hexane

6) Place in muffle furnace at 450°C for 15 to 30 minutes

7) Allow to cool; protect from dust and other contaminants 
by sealing or covering with aluminum foil

Level 2 Decontamination

The following decontamination procedures are suitable for 
PTFE equipment and stainless steel equipment that are used for 
collection of organic samples and that cannot withstand the high 
temperatures of the muffle furnace.

1) Wash thoroughly with nonphosphate detergent in hot water

2) Rinse several times with tap water •

3) Rinse several times with reagent grad distilled/deionized 
water

4) Rinse once with acetone

5) Rinse once with pesticide grade hexane

6) Air dry in hood

7) Cap or cover after drying; PTFE bailers and other 
applicable equipment should be wrapped in aluminum foil 
and then placed in plastic bags

B - 2
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The following eight sections detail the procedures for the 

five general levels of decontamination and the field decontamination 
of pumps, bailers and compositing containers. 

Levell Decontamination 

The following decontamination procedures are suitable for 
glassware and stainless steel equipment that are used for the 
collection and containerization of organic samples and that can 
tolerate high temperatures generated by a muffle furnace. 

1) Wash thoroughly with nonphosphate detergent in hot water 

2) 

3) 

4) 

5) 

6) 

Rinse 

Rinse 
water 

Rinse 

Rinse 

Place 

several times with tap water 

several times with reagent grade distilled/deionized 

once with acetone 

once with pesticide grade hexane 

in muffle furnace at 4so 0 c for. 15 to 30 minutes 

7) Allow to cool; protect from dust and other contaminants 
by sealing or covering with aluminum foil 

Level 2 Decontamination 

The following decontamination procedures are suitable for 
PTFE equipment and stainless steel equipment that are used for 
collection of organic samples and that cannot withstand the high 
terrperatures of the muffle furnace. 

l) Wash thoroughly with nonphosphate detergent in hot water 

2) Rinse several times with tap water 

3) Rinse several times with reagent grad distilled/deionized 
water 

4) Rinse once with acetone 

5) Rinse once with pesticide grade hexane 

6) Air dry in hood 

7) Cap or cover after drying; PTFE bailers and other 
applicable equipment should be wrapped in aluminum foil 
and then placed in plastic bags 
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NOTE:
Chromic acid can be used to remove persistent organic
deposits. This is never used for metal sample 

containers. .

Level 3 Decontamination

The following decontamination procedures are suitable for 

sample containers used to store metal samples.

1) Wash thoroughly with nonphosphate detergent in hot water

2) Rinse once with 1:1 nitric acid

3) Rinse several times with tap water

4) Rinse once with 1:1 hydrocholoric acid

5) Rinse several times with tap water

6) Rinse several times with reagent grade distilled/deionized 

water

7) Invert and air dry in dust free environment

8) Cap after drying; use aluminum foil

NOTE: If chormic acid is used as cleaning agent, rinsing
must be increased. Note the use of chormic acid on 

bottle box seal.

Level 4 Decontamination

The following procedures are suitable for decontaminating 
safety equipment such as respirators, boots, and gloves that are 
susceptible to degradation by solvent rinsing.

1) Brush off loose dirt with soft bristle l?rush or cloth

2) Rinse thoroughly with tap water

3) Wash in nonphosphate detergent in warm water

4) Rinse thoroughly with tap water

5) Rinse thoroughly with-reagent grade distilled/deionized 

water

6) Air dry in dust free enviornment, keep articles out of 

the sun.

7) Store in plastic bags.

B - 3
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NOTE: Chromic ucid can b·e used to remov~ persistent organic 

deposits. This is never used for metal sample 

containers. 

Level 3 Decontamination 

The following decontamination procedures are suitable for 

sample containers used to store metal samples. 

1) Wash thoroughly with nonphosphate detergent in hot water 

2) Rinse once with 1:1 nitric acid 

3) Rinse several times with tap water 

4) Rinse once with 1:1 hydrocholoric acid 

5) Rinse several times with tap water 

6) Rinse several times with reagent grade distilled/deionized 

water 

7) Invert and air dry in dust free environment 

8) Cap after drying: use aluminum foil 

NOTE: If chormic acid is used as cleaning agent, rinsing 

must be increased. Note the use of chormic acid on 

bottle box seal. 

Level 4 Decontamination 

The following procedures are suitable for decontaminating 

safety equipment such as respirators, boots, and gloves that are 

susceptible to degradation by solvent rinsing. 

1) Brush off loose dirt with soft bristle Qrush or cloth 

2) Rinse thoroughly with tap water 

3) Wash in nonphosphate detergent in war~ water 

4) Rinse thoroughly with tap water 

5) Rinse thoroughly with-reagent grade distilled/deionized 

water 

6) Air dry in dust free '·enviornment, k~ep articles out ·of 

the sun. 

7) Store in plastic bags. 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Oil ice 
P.0. Box 818 - Alexandria, Virginia 22313 
Phone: 703/557-2490 - FT5/557-2490

SPECIAL ANALYTICAL SERVICE 

PACKING LIST

SAS Number

Sampling Office: Sampling Date(s): Ship To: For Lab Use Only

Sampling Contact: Date Shipped: Date Samples Rec'd:

(name)
Site Name/Code:

Attn:

Received By:

(phone)

Sample
Numbers

1.

Sample Description 
i.e., Analysis, Matrix, Concentration

Sample Condition on 
Receipt at Lab

2.

3.

u.
3.

6.

7.

8.

9.

10.
11.
12.
13.

n.
13.

16.

17.

18.

19.

20.
For Lab Use Only

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy lor return to SMO, Gold - Lab Copy

' ·; .. 
' I . 
1 
t 
·l 

' 
't 
,• ., .. 
-~ 

·t 

·i 
·'.! 

1 
'i 
}! 

J 
:~ 
;J 
\i 
~ 
.) 

' .. 
·"' ·~ 
l 

-
U.S. ENVIRONMENT AL PROTECTION AGENCY 
CLP Sample Management OU ice 
P.O. Box 818 - Alexandria, Virginia 22313 
Phone: 703/.5.57-2490 - FTS/ .5.57-2490 

• 
SPECIAL ANALYTICAL SER VICE 

PACKING LIST 

Sampling Off ice: 

Sampling Contact: 

1. 

2. 

3. 

4 . 

.5. 

6. 

7. 

8. 

9 • 

lo • 

11. 

12. 

1.3. 

tt. 
1.5. 

J6. 

17. 

18. 

J 9. 

20. 

(name) 

{phone) 

Sample 
Numbers 

Sampling Date(s): Ship To: 

Date Shipped: 

Site Name/Code: 

Attn: 

Sample Description 
i.e., Analysis,- Matrix, Concentration 

SAS Number 

For Lab Use Only 

Date Samples Rec'd: 

Received By: 

Sample Condition on 
Receipt at Lab 

For Lab Use Only 

White - SMO Copy, YeUe>w - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy 



c o o o c o o o o o C O C 0 c c

(I) Casa Number:.
Sample Site Name/Code:

(s) Sampling Office: _ 

. Sampling Personnel:

.•'(Name) -

(Phone) ' 

'Sampling Date:

( t _! * •' V'
; (Begin) _____ (End)

Sample description: 
(CheckOne) :•

------- ; Surface Water .
■■■-. • Ground Water
—.i. Leachate •,
■ ■ . Mixed Media

....... Solids
. * Other —

' ‘ ' .............. (specify)
MATCHES ORGANIC SAMPLE NO. •

@ SAMPLE CONCENTRATION 

(Check One)
----------- Low Concentration
----------- Medium Concentration
@ SAMPLE MATRIX

(Check One)
---------- Water
---------- Soil/Sediment

(«) Shipping Information: 

Name Of Carrier:

Date Shipped:

Airbill Number:

(a) Mark Volume Level 
On Sample Bottle 
Check Analysis required

___ Task 1 & 2
___ Task 3 Ammonia

Sulfide 
■ • Cyanide

SMOOOPY

(5) Ship To:

Attn:

Transfer
Ship To:

my0990 • Task 1 & 2

myO 990 • Task 1 & 2

- my0990 - Task 3

my0990 • Task 3

my0990 • Task 3

* my0990 • Task 3

i
my0990 • Task 3

---·- -- ... -·----·· --------·------- ·---·--------
C (.1 C! ... C= C C· 0 C 

Semple Number 

MY 0990 

© Case Number: © SAMPLE CONCENTRATION © Ship To: 
Sample Site Name/Code: (Checlc One) .. Low Concentration .. -Medium Concentration 

. @ SAMPLE MA TRIX 
(Checlc One) 

Attn: . . .. 
Water ---------Soil/Sediment ·-. . Transfer· 

.. ; Ship To: 

(!? S~pling O~ce: @ Shipping Information: 

Sampling Penronnel: .. Name Of Carrier: .. 
. .. 

- - 4. - ·---. ----·--- - - -------· .:..a. ·=f···.-: ,. . . . .. .. . .. .. . . . . : . . . . . 

;~(Name) .. 
:· mr0990 -Task 1 & 2 . . .. 

. ;(Phone) 
.. . . . . .. 

Date Shipped: 
... .. 

:..-samplh_tg ~ate: .. . . 
........ Alrbill Number: MY0990 -Task 1 &2 I . . . . ... ··..;;: . . 

:· (Begtn) .. (End) 
... .. ... 

Miroggo © . - Sample Description: @ Mark Volume Level _ • Taek 3 .. 
~= (Check One) !.. •. 

On Sample Bottle ' ·-·-- .Surface Water ..... ... Check Analysts required . . 

mr0990 ___: ·. Ground Water .. 
-Tult3 - Leachate . ~: .. - Task I & 2 .. .:.·.; . -··_MuedM~ . _ Task 3 Ammonia 

Solid.9 Sulfide 
ri0990 -Tulc 3 - -· : .. Cyanide .. 

-·Other 
(specify) .. .. .. .. .. 

-
MATCHES ORcJANtc SAMPLE NO .. · 

.. . .. . .. 

mr0990 -Tuk 3 
····• . . .•. .. SMOOOPY . .. ' ------- - .. 

I 

m0990 -Tuk 3 

,._ ___ ..., ___ ·-·--· -.....•. - ... -- -~ 



(7) Case Number:

Sample Site Name/Code:

(D SAMPLE CONCENTRATION
(Check One)

Low Concentration 
Medium Concentration

(f) SAMPLE MATRIX 
(Check One)

Water
Soil/Sediment

(D Regional Office:. 

Sampling Personnel:

(Name)

(Phone) 

Sampling Date:

(Begin) (End)

(D Ship To:

Attn:

Transfer 

Ship To:

(D For each sample collected specify number 
of containers used and mark volume level 
on each bottle.

Number of 
Containers

Water
(Extractable)

1 (?) Shipping Information

i
Water
(VOA)

Name of Carrier

Date Shipped:

Airbill Number:

Soil/Sediment
(Extractable)
Soil/Sediment
(VOA)

Other

Approximate 
Total Volume

(8) Sample Description

------Surface Water

------GroundWater

------Leachate

Mixed Media 

Solids

Other (specify).

N? YU

N2 YU 

N5 YB

N5 yb 

N? YB 

N? yb

N° YB

N? YB

(D Sample Lc N- YB

N? YB

428

428

428

428

428

428

428

428

428

428

- Tenter 
(Extractabl

- Water 
(Extracts!)]

• Water 
(Exlraclabl

• Wnlcr 
(Extractabl

■ Water 
(VOA)

- Water 
(VOA)

* Soil/Seditm 
(Extractabl

• Soil/Sedimr 
(Extractabl

• Soil/Sedimc 
(VOA)

- Soil/Sedimc 
(VOA)

© Special Handling Instructions:
(e.g., safety precautions, hazardous nature)

- - -
oa jj, -I~ 'f. ,) I~ ~~- ft ":l .)·~•".'.' -[ 1~j le-• -;1 ~i_i ~:J':;~~ , Fl ,I ~II I~ ~ ,..~ 1B : ~ 1l1,1·•~111 W! :;• w=-._e,w• • ~ h' • , ... ,,, •. c ,.; ;;i:~ .. ~;,10, .. :..0 Sample Number t§.li; ,;~·; z~ ·~;"~~~-;·~l~·i·~··;··~ · ~~-~-'-';~-; ·- -i ,, VB 428 

(D Case Number: ® SAMPLE CONCENTRATION © Ship To: 
(ChedcOne) 

--·-·· · Low Concentration 
Sample Site Name/Code: __ Mediwn Concentration 

., 
Attn: 

@ SAMPLE MATRIX ------(Check One). . . 
Transfer _ Water 
Ship To: __ Soil/Sediment 

@ Regional Office: © For each sample collected specify number 
Sampling Personnel: of containers used and mark volwne level ... - - .... -on each bottle. 

... -

N~ Yll 428 • Wnier 
'. (Exluctab'. (Name) Number of Approximate 

Containers Total Volume • Wnter 
(Phone) Water N~ YD 428 (Extractabl 

Sampling Date: (Extractable) 
• Wntcr 

Water N~ YD 428 (Extractabl 
(Begin) (End) (VOA) 

0 Shipping Information Soll/Sediment N~ YD 428 • Wntcr 
(Extractab (Extractable) 

Soll/Sediment N~ YD 428 • Wntcr 
(VOA) (VOA) 

Name of Carrier 

Other N~ YD 428 • Wntcr 
(VOA) 

Date Shipped: N~ YD 428 • Soil/Sedim 
(Extractab 

( 

I, 

I N~ 428 • Soil/Sedim 
Airbill Number: YD (Extractab 

I 

/ @ Sample Description @Sample Le N~ YD 428 
• Soil/Sedlm 

.. (VOA) 
t 

I 

_ Surface Water _ Mixed Media 
N~ 428 • Soil/Sedim YD (VOA) 

C 

_ Ground Water - Solids 

- Leachate _ Other (specify) 
' ' . . 

@ Special Handling Instructions: 
(e.g., safety precautions, hazardous nature} . 

'· .. ' .. . ····-----------· ---··-·· ... , ..... --··. ·-·-
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Office of Enforcement
CHAIN OF CUSTODY RECORD

215 1 remont Street 

San Francisco, California 94105

PROJ. NO. PROJECT NAME

NO.

OF

CON­
TAINERS

/////// REMARKS

SAMPLERS: (Signttur*)

STA. NO. DATE TIME

C
O

M
P.

G
R

A
B

STATION LOCATION

_________________ 4

_______________U-J-----------

______________ a—__
--------------------- .(-mito-m.-------------------------------- -——

r

i

l

. _

1

<

Relinquish ed by: (Signttur* Date ’Time Received by: (Signttur*) Relinquished by: (Signttur*) Date i Time Receive by: (Signttur*), t ' s j

■

Relinquished by: (Signttur*) Date Time Received by: (Signttur*) Relinquished by: (Signttur*) Data 'Time Received b«: (Signttur*) ■> <*
’ i-’-v t •l!?-

, jl:::

Relinquished by: (Signttur*) Date 'Time Received for Laboratory by:
(Signttur*)

Date /Time Remarks ' ' ‘’.j

. $ ;i! r

. „ ,t i •
Distribution: Original Accompanies Shipment; Copy to Coordinator Field Files
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\

i

9-4.400
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Office of Enforcement 
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SAMPLE RS: fSign•tunJ OF 

CON· 

.... ID 
TAINE RS 

STA. NO. DATE TIME 2 <( 
STATION LOCATION 

0 IC 
0 c., 

: 

.. 

f 

! 

I 

Relinquished by: (Sign•turtt} Date /Time Received by: (Sign•rurttl Relinquished by: (Sign•turtt} 

Relinquished by: (Sign•tunl Date /Time Received by: (Sign•rurttJ Relinquished by: (Sign•turtt} ! 

I 
Relinquished by: (Sir,n•turtt} Date /Time Received for Laboratory by: Date /Time Remarks 

(SigntJturtt} 

I I _., 

Distribution: O'iginal Accompania, Shipment; Copy to Coordinator Field Files 

; 

I 

I 

.;] 

l · . ' 

C 

·-

Date /Time 

Date /Time 

I 

216 1, remont Street 

San Fr11ncit1r:o California 94105 . 
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-· 

• .. !; :, <.~·it 
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602/255-1188 
Jon M. Counts, Dr.P.H., 

Assistant Director

STATE LABORATORY SERVICES 
CHEMICAL ANALYSIS SUBMITTAL FORM 
1520 W. Adams, Phoanlx, Arizona 85007

For Um With AM Samples Submitted tor Chomcisl Ansiysis Date Received & Lab Number -

SAMPLING POINT DESCRIPTION
Site Name_________________________________________________________

TR____ _ Sec1/41/41/4 __________ _____ 1/4
COLLECTION METHOD

Grab Composite Other 
WASTE/SOIL SAMPLING FIELD DATA
Grid PL Depth Method____________________________________________

SYMPTOMS/FIELD NOTES:

GROUND/WASTE WATER FIELD DATA
DW System * -
Other I D «_______________________________________________________________
Static Water Leveltt. _ LL Z. MP
Pumping Water Leveltt. □ LS □ MP
Pumping Timehr_______________ min_______________ sec
Discharge  □ GPM D CFS
Sample Collection Method 
Well Casing Evacuations 
Other
SURFACE WATER FIELD DATA
Water Body Name
Location
Gauge HgtDischargeCFS 
Depth from Surface 

SUBMITTER SHOULD COMPLETE ALL SECTIONS BELOW THIS LINE

Agency Name & Address Date Sampled Time Sampled Date Need Results

Sample Name/ID Station Number

Sample Collected by Phone No.

Call Results? O YES D NO Number of Bottles

EHS PROJECT CODE ___
CHAIN OF CUSTODY

PRIORITY: D 1

□ 2

□ YES □ NO 
Immediate health or 
environmental emergency 
Chronic or potential 
health & environmental
hazard

□ 3 Routine surveillance

SAMPLE TYPE
__  Ground Water
__  Haz Waste
__  Sorbent Tube

__  Milk
__  Surface Water
__  Soil/Siudge
__  Bulk

__  Food
__  Wastewater
__  Air Filter
__ Other

liters

D.O.

ANALYSIS TYPE (check only one)
O Total Digested or Unfiltered Sample
□ Dissolved (Filtered Sample)
□ Leachate/EP Tox D Other _

FIELD DATA Volume Air: (Sorbent Tube Only)
Appearance______________________________________
pHCond (Corrected)
Air Temp iWater Temp____________

5AFE DRINKING WATER
___All Inorganic
___ Primary Standards
_ Secondary Standards 

SDW Pesticides'
SDW Herbicides' 
Individual Tests' 

AMBIENT SURFACE WATER
___All Inorganics
___ Nutrients Only

Individual Tests*

HI-VOL FILTER
__  All
__ TSP
___ PM10

___ Nitrate
___ Sulfate
___ Arsenic
___Cadmium
___Lead

Other'

INDUSTRIAL HYGIENE
Selected Metals*
Selected Solvents (Sorb. Tube)' 
Other'

FOOD/MILK
___ Afiatoxin
___ Milk Pesticide Screen
___ Vitamin A
___Vitamin D
___ Microscopy
__ ^ Unknown identification

Other'

HAZARDOUS MATERIALS 
Total Metals*

Selected EP Tox Metals*
___ EP Tox Metals (all 8)
___ EP Tox Pesticides
__  Corrosivity. NACE
'___ Corrosivity. pH
___Flash Point
__ Reactivity
___ Solvents (Oual. I D.)

Other'

INDIVIDUAL TESTS REQUESTED

INORGANICS ___Phospate. Ortho ___Mg (Magnesium) ___Org. Phos. Scan
___Acidity ___Sodium Corrosivity ___Mn (Mangsnese) ___PCBs
___Alkalinity Total ___Sulfite ___Mo (Molybdenum) ___Solvents (Oual. ID)
___Alkalinity Phenol. ___Sulfide ___Na (Sodium) ___TCE
___Ammonia ____TD£ ___Ni (Nickel) ___THMs
_ Carbonate/Bicarbonate -..... .......ns ___Pb (Lead) ___VOAt
___Chloride ___TVSS ___Se (Selenium) (Method 601-2)
___Chlorine Reeirtual ___Turbidity ___Sb (Antimony) PRIORITY POLLUTANTS
___Conductivity METALS ___Sn (Tin) ___Vol. Fraction
___Cyanide. Total ___Ag (Silver) ___Tl (Thallium) ___Acid Fraction
___Cyanide. Amen ___A! (Alumium) ___Ti (Titanium) ___B/N Fraction
__ Cyanide. Direct ___As (Arsenic) ___V (Vanadium) ___Pest Fraction
__ Ftouride ___Ba (Barium) ___Zn (Zinc) OTHER TESTS (List)
__Hard nees ___Be (Beryllium) MICROSCOPY/PHYSICAL EXAMS
___Ifl Spectrum ___B (Boron) ___Bulk Asbestos ktentificstion
___MBAS ___Cd (Cadmium) ___Filter Counts
___N03 Nitrate ___Ca (Calcium) ___ Visual Identification

M02/N03 Total ___Cr (Chromium-Total)
___Cr+6 (Hex Chromium)

ORGANICS 
___BTX only___NO? Nitrite

___Nitrogen. Total Kjeldahl ___Co (Cobalt) ___ Chlorinated Pesticide Seen
___Nitrogen. Organic ___Cu (Copper)........ ___Custom GC/MS
___Oil 4 Grease ___Fe (Iron) ___SDW Herbicides
---- pH ___K (Potassium) ___SDW Pesticides
___Phenols. Total ___Hg (Mercury) * ___ DBCP
___Phosphorus. Total ___Li (Lithium) __  EDB

• -STATE LABORATORY SERVICES 
802/255-1188 

Jon M. Counts, Dr.P.H., 
Assistant Director 

CHEMICAL ANALYSIS SUBMITTAL FORM 
1520 W. Adams, Phoenix, Arizona 85007 

For U.. Wllh Al 6empN SuDmtnad tor a-ndal Analysis Data Received & Lab Number --

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAMPLING POINT DESCRIPTION GROUND!W4STE WATER FIELD DATA 

Site Name-------------------------- OW System# -------------------------
Other 1.0. • _________________________ _ 

T ___ R _____ Stlc __ 1/4 ___ 1/4 ___ 1/4 ___ 1/4 __ Static Waler Leval _________ _ It. u.; :: MP 
COLLECTION METHOD 

Grab __ Composite ___ _ 

WASTE/SOIL SAMPLING FIELD DATA 
Grid Pt. ____ Depth ______ ~hod-------,-----

Other _________ _ 
Pumping Water Level ________ _ 
Pumping Time ______ hr _____ _ 
Discharge _______________ _ 

Sample Collection Method ___________________ _ 

ft. D LS 0 MP 
min sec 

0 GPM 0 CFS 

SYMPTOMS/FIELD NOTES: Well Casing Evacuations ____________________ _ 
Other __________________________ _ 

SURFACE WATER FIELD DATA 
Water Body Name ______________________ _ 
Location __________________________ _ 

Gauge Hgt __________ Oischarge __________ CFS 
Depth from Surtace _____________________ _ 

SUBMITTER SHOULD COMPLETE All SECTIONS BELOW THIS LINE 

Agency Name & Address 

Sample Collected by Phone No. 

Call Results? 0 YES 0 NO Number of Bottles 

EHS PROJECT CODE __ -- --
CHAIN OF CUSTODY O YES O NO 

PRIORITY: 0 1 Immediate health or 
environmental emergency 

0 2 Chronic or potential 
health & e~IAI 
hazard 

o 3 Routine surveillance 

Date Sampled 

Sample Name/ID 

SAMPLE TYPE 
_ Ground Water 
_ Haz Waste 
_ Sorbent Tube 

Time Sampled 

_Milk 
_ Surface Water 
_ Soil/Sludge 
_ Bulk 

Date Need Results 

Station Number 

_ Food 
_ Waslewater 
_ Air Filler 
_Other 

FIELD DATA Volume Air: (Sorbent Tube Only) ________ liters 
Appearance _________________________ _ 

pH _________ Cond (Corrected) ________ o.o. __ _ 
Air Temp Water Temp __________ _ 

ANALYSIS TYPE (check only one) 
0 Total Oigesteo or Unfillered Sample 
O Dissolved (Filtered Sample) 
CJ Leacnate/EP Tox CJ Other ______________ _ 

·• ................................................................................................................ . 
SAFE DRINKING WATER 

_ All Inorganic 
_ Primary Standards 
_ Secondary Standards 

SOW Pesticides· 
SOW Herbicides· 
Individual Tests· 

AMB!ENT SURFACE WATER 
_ All lnorganics 
_ Nutrients Only 

Individual Tests· 

Hl•VOL FIL TEA 
_All 
_TS!> 
_ PM10 
_ Nitrate 
_ Sulfate 
_ Arsenic 
_ Cadmium 
_ Lead 

Other' 

INDUSTRIAL MYGIENE 
Seleeled Uetals' 
Selected Solvents (Sorb. Tube)' 
Other· 

FOOD/MILK 
_ Afiatoxin 
_ Milk Pesticide Screen 
_ Vitamin A 

_ VitaminD 
_ Microscopy 
---' Unknown ,oentification 

Other• 

• For.....c! ....... ..,.atyindnoiOaal-Detow. 

INDIVlDUAL TESTS REQUESTED 

HAZARDOUS t.AATtRIALS 
Total Metals• 
Selected EP Tox Metals' 

_ EP Tox Metals (all 8) 

_ EP Tox Pesticides 
_ Corrosivity. NACE 

· _ Corrosivity .. pH 
_ Flash Point 
_ Reactivity 
_ Solvents (Oual. 1.0.) 

Other" 

••••••.•••••.•••••.••..•••.........•••••••••.•.........................•••.•••••••••.•.•.•...••.•..•••...••..••..........• 
INORGANIC$ 

_ Acidity 
_ AAlr.alinity Total 
- Alkalinity Phenol. 
_Ammonia -~ 
- Chloride 
- Chlorine Raaidual 
- Conductivity 
-C¥anide,Total 
- Cyanide, Amen 
- CyaniOe, Direct 
_Aouriae 
_Hard _ 

_ IA Spectrum 
_MBAS 
- N03 Nitrate 
_ tC2/N03 Total 
_ N02Nitrite 
_ Nitrogen, Total Kjeldahl 
_ Nitr099n. Organic 

- _ Oil & Grease 
_pH 
_ f'Mnota. Total 
_ Phosphorus. Total 

_ Pttoapate. Ortho 
_ Sodium Corrosivity 
_Sulfate _..,.. 

.. _es 
··-:..,.;.;;.-'ISS 

_,vss 
_ Turbidity 

METALS 
_Ag (Silwir) 
_Al (Alumium) 
._,.. (ArNnic) 
_ .. ~um) 
_ 8e l'!leryllium) 
-B (Boron) 
_ Cd (Cadmium) 
_ea (Calcium) 
_er (Chromium-Total) 
_Cr+8 (Hex Chromium) 
_Co (Cobalt) 
_Cu (Copper)_ ... 
_fe (Iron) 
_ K (Potassium) 
_Hg (Mercury) 
_Li (Lithium) 

_Mg (Magnesium) 
_Mn (Manganese) 
_Mo (Molybdenum) 
_Na (Sodium) 
_Ni (Nickel) 
_Pb (l..Nd) 
_5e (Selenium) 
_ St> (Antimony) 
_Sn (Tin) 
_ Tl {Thallium) 
_ Ti (Titanium) 
_ V (Vanadium) 
-Zn (Zinc) 

MICROSCOPY/PHYSICAL EXAMS 
_ Bulk o\sbestoa Identification 
_ Filter Counts 
_ Visual Identification 

ORGANICS 
_ BTXonly 
_ Chlorinated P9sticide Scan 
_ Custom GCIMS 
_ SOW Herbicides 
_ SOW Pesticides 
_ OBCP 
_ EDB 

_ Org. Phos. Scan 
_ PCBs 
_ Solwints (Oual. ID) 
_TCE 
_THMs _vo..,. 

(Method 601-2) 
PRIORITY POLLUTANTS 

_ Vol. Fraction 
_ Acid Fraction 
_ BIN Fraction 
_ Pest Fraction 

OTHER T!STI (Uat) 



STATE OF ARIZONA 
DEPARTMENT OF HEALTH SERVICES 

LABORATORY CHAIN OF CUSTODY RECORD
DATE RECEIVED__________________________

fOR laboratory USE ONLY

AGENCY NAME

t
SAMPLER S SIGNATURE

STATE
LAB

NUMBER

remarks"

SAMPLE
NUMBER Time

COLLECTION

Location
SAMPLE DESCRIPTION/TEST REQUESTED

v)I s
Ul S CD u. —

5o<i I
U

\

1. 2.

3. 4.

5. 6.

7. 8.

9. 10.

11. 12.
/

13. 14.

OC$ 'Laboratory-120 14-8If Jon M. Count*. Dr.P.H., Chief

. STATE OF ARIZONA 
DEPAFtTMENT OF HEALTH SERVICES 

LABORATORY CHAIN OF CUSTODY RECORD DATERECEIVED ___ -==::c-:-:,=~~=-=-----
ro11LAeoR.a !ORY US£ ONLY 

AG£NCV NAME 

STATE 
LAB 

NUMBER 

SAMPlE 
· NUMBER OaM Time 

Rf KS 

COLLECTION 

location 
SAMPLE DESCRIPTION/TEST REQUESTED 

Ill 
a: a: w w 
m.._~ 
~o<t 
::, ... 
z z 

0 
u 

.....---------------+------------+----f-

TOTAL NUMBER OF CONTAINERS 

1. _____________________________ _ 2, ______________________________ _ 

3. _____________________________ _ 4. ______________________________ _ 

5. _____________________________ _ 
6,--------'------------------------

7. ___________________________ _ 8, _____________________________ _ 

9. ______________________________ _ 10. __________________________ _ 

11. ____________________________ _ 12, _________________________ _ 

1J, ____________________________ _ 14.--------------------------
Jon M. Counts, Dr.P.H .• Chief 



Appendix C

Container Requirements And Hold Times Per Analytical Parameter

AppPndix C 

Container Requirements And Hold Times Per Analytical Parameter 



Analytical and Contractual Bolding Times 

for HAS and common SA5 parameters

•• 

Analytic&l and Contractual Bolding Tiaea 

for JlAS and coanon SAS parameters 

r .. 



(11/87)

Analvtical and Contractual Hold Times for RAS Requests

Matrix: Water Soi 1

Analysis
Analytical 
Hold Times

Contractual 
Hold Times

Analytical 
Hold Times

Contractual 
Hold Times

VOA
B/N/A
Pest./PCB
Mercury
Cyanide
TCL Metals

14 days
7 days
7 days

28 days
14 days

6 months*3

10 days®
5 days
5 days

14 days
14 days

7 days

6 months*3

10 days
10 days
10 days

Common SAS Requests for Water Analysis

Parameters Method
Analytical 

Holdinq Times
Method

Detection Limit

Alkalinity 305 48 hoursc»d 10 mg/1
Chromium VI 218 24 hours 0.01 mg/1
Chloride 325 28 days 1 mg/1
Coliform MPN 6 hours _____ c
Flouride 340 28 days 0.5 mg/1
Hardnes.s 130 6 months 10 mg/1
Nitrate/Nitrite 353 28 days 0.1 mg/1
Nitrite 334 48 hours 0.001 mg/1
Oil & Grease 413 28 days 5 mg/1
Phenols 604 28 days _____ c
Sulfides 376 7 daysc 1 mg/1
Sulfates 375 28 days 10 mg/1
PH 150 24 hours^

• The hold time assumes preservation with
I 1

1:1 HC1. If preserva
not used then the hold time is 7 days.

k The hold tines assume preservation with HNO3 to pH ^ 2. If the 

lab is to filter and preserve the sample then the hold tine is 24 
hours.

c See the method.

d Minimize atmospheric exposure before analysis.

SEE ALSO APPENDIX D FOR OTHER INORGANIC WATER ANALYSES

I 

. , 

(11/87) 

Analytical and Contractual Hold Times for RAS Requests 

Matrix: Water Soil 

Analytical Contractual Analytical Contractual 
Analysis Hold Times Hold Times Hold Times Hold Times 

VOA 14 days 10 days 8 14 days 10 days 
B/N/A 7 days 5 days 14 days 10 days 

Pest./PCB 7 days 5 days 7 days 10 days 
Mercury 28 days 
Cyanide 14 days 

monthsb TCL Metals 6 monthsb 6 

Common SAS Requests for Water Analysis 

Analytical Method 
Parameters Method Holding Times Detection Limit 

Alkalinity 305 48 hoursc,d 10 mg/1 
Chromium VI 218 24 hours 0.01 mg/1 
Chloride 325 28 days 1 mg/1 
Coliform MPN 6 hours 

____ c 

Flouride 340 28 days 0.5 mg/1 
Hardnes.s 130 6 months 10 mg/1 
Nitrate/Nitrite 353 28 days O.l mg/1 
Nitrite 334 -ts hours 0.001 mg/1 
Oil & Grease 413 28 days 5 mg/1 
Phenols 604 28 days 

____ c 

Sulfides 376 7 da.ysC 1 mg/1 
Sulfates 375 28 days 10 mg/1 
pH 150 24 hoursd ----C 

a The hold time assumes preservation with 1:1 HCl. If preservatives 
not used then the hold time is 7 days. 

b 

C 

d 

The hold times assume preservation with HNo3 to pH< 2. If the 
lab is to filter and preserve the sample then the hold time is 24 
hours. 

See the method. 

Minimize atmospheric exposur~, before analysis. 

SEE ALSO APPENDIX D FOR OTHER INORGANIC WATER ANALYSES 



(10/86)

Parameter

Volatiles

Semi-
Volatiles

Pesticides 
4 PCBs

Dissolved
Metals

Total
Metals

Cyanides

Parameter

WATER SAMPLES 

Concentration

Low and Medium

Low and Medium

Low and Medium

Preservation

Add 2 drops 1 a 1 RC1 / vial 
before sample collection 
Chill to 4* C

Chill to 4* C

Chill to 4* C

Low Filter Sample through 0.45 micron 
membrane filter. Acidify to 
pH £ 2 with HNO3. Chill to 4° C.

If filtration is not possible in the 
field, DO NOT acidify sample. 
Request filtration from lab.

Low Includes suspended sediments and 
particulates. Acidify to pH £ 2 
with HNO3. Chill to 4° C.

Low Preserve all samples with 2 ml of 
10 N NaOH per liter of sample to 
pH > 12. Chill to 4° C.

Treatment for chlorine or other known 
oxidizing agents may be necessary.

Test a drop of the sample with potassium 
iodide-starch test paper (K-I starch 
test paper). A blue color indicates 
the need for treatment.

Add ascorbic acid, a few crystals at a 
time, until a drop of sample produces 
no color on the indicator paper. Then 
add an additional 0.06 g of ascorbic 
acid for each liter of sample volume.

SOIL SAMPLES

Concentration Preservation

Organics Low and Medium Chill to 4° C

Parameter 

Volatiles 

Semi­
Volatiles 

Pesticide• 
, PCB& 

Dissolved 
Metals 

Total 
Metals 

Cyanides 

Parameter 

Organics 

• 
WATER SAMPLES 

Concentration 

Low and Medium 

Low and Medium 

Low and Medium 

Low 

Low 

Low 

SOIL SAMPLES 

Concentration 

Low and Medium 

-
Preservation 

Add 2 drops l2l HCl / vial 
before sample collection 
Chill to,• C 

Chill to,• C 

Chill to,. C 

(10/86) 

Filter Sample through 0.45 micron 
membrane filter. Acidify to 
pH~ 2 with HN03. Chill to 4° C. 

If filtration is not possible in the 
field, DO NOT acidify sample. 
Requestfiltration from lab. 

Includes suspended sediments and 
particulates. Acidify to pH< 2 
with HN03. Chill to 4° c. 

Preserve all samples with 2 ml ot 
10 N NaOH per liter of sample to 

· pH~ 12. Chill to 4° C. 

Treatment for chlorine or other known 
oxidizinQ agents may be necessary. 

Test a drop of the sample with potassium 
iodide-starch test paper (K-I starch 
test paper). A blue color indicates 
the need for treatment. 

Add ascorbic acid, a few crystals at a 
time, until a drop of sample ~reduces 
no color on the indicator paper. Then 
add an additional 0.06 Q of ascorbic 
acid for each lite.r of sample volume. 

Preservation 

Chill to 4° C 



REQUIRED CONTAINERS, PRESERVATION TECHNIQUES AND HOLDING TIMES 
[Sources: 40 CFR PART 136 (7-1-1986 edition) end Arizona State

Laboratory]

Parameter Container Preservation Holding Time

Bacterial Tests

Coliform, fecal, total 
Fecal atreptococci--------

Inorganic Testa;
Acidity ------------------------------
Alkalinity -----------------------
Ammonia ------------------------------
BOD--------------------------------------
Bromide ------------------------------
BOD carbonaceous ----------
COD --------------------------------------
Chloride ----------------------------
Chlorine tot. resid.
Color ----------------------------------
Cyanide, total and 
amenable to chlorinat. 
DO, Probe --------------------------

DO, Winkler ---------------------
Fluoride ----------------------------
Hardness-------------------■--------
Hydrogen ion (pH) --------
Kjeldahl & org. nitro.
Nitrate ------------------------------
Nitrate-nitrite ------------
Nitrite ------------------------------
Orthophosphate ---------------
Phosphorus (elenen.) 
Phosphorus (total)
Residue, total ---------------
Residue, filterable(TDS) 
Residue, non filtrat. 
Residue, settleable 
Residue, volatile
Silica --------------------------------
Specific conductance
Sulfate ------------------------------
Sulfide --------------------- --------

Sulfite ------------------------------
Surfactants ---------------------
Temperature ---------------------
Turbidity --------------------------

P.G. Cool 4°C, 0.008% NasSsOs 6 hours
P. G. --------do--------------------- ------ —— do

P.G. Cool 4° C-------------------------------- 14 days
p.G. --------do------------------------------------- do
P.G. Cool 4° C, Hj SO« , to pH<2 28 days
P.G. Cool 4° C ------------------------------- 48 hours
P.G. None required------ 28 days
P.G. Cool 4° C----------------- 48 hours
P.G. Cool 4oC, H2SO4, to pH<2 28 days
P.G. None required--------------------- do
P.G. --------do------------------------------------- analyze immed.
P.G. Cool 4° C-------------------------------- 48 hours
P.G. Cool 4oC, NaOH to pH>12,

0.6g ascorbic acid----------  14 days
G Bottle

and top. None required ----------------- analyze.immed.
do Fix on site, store in dark 8 hours

P. None required------ 28 days ’
P.G. HNOs to pH<2, H2SO« to pH<2 6 months
P.G. None required --------------------- analyze immed.
P.G. Cool 4° C, H2S0« to pH < 2 28 days
P.G. Cool 4° C ——-------- 48 hours
P.G. Cool 4° C, H2SO4 to pH<2 28 days
P.G. Cool 4° C-------- -------  48 hours
P.G. Filter immed., Cool 4°C 48 hours
G. Cool 4° C---------  ---------------- 48 hours
P.G. Cool 4° C, H2 S0« to pH<2 28 days
P.G. Cool 4° C----——-—---------- 7 days
p.G. —— do------------------------------ 7 days
P.G. --------do-------------------------------- 7 days
P.G. --------do--------------------  48 hours
p.G. --------do -----------------   7 days
p. --------do--------------------------------- 28 days
p.G. —— do  ------------------------ 1— do
PiG. --------do-------- --—----------------- ~ -do
P.G. Cool 4°C, add zinc acetate

plus sodium hydroxide to pK>9. 7 days
P.G. —■— None required------- analyz. immed.
P.G. Cool 4°C---------------------------- 48 hours
P.G. --------None required--------  analyze
P.G. Cool 4° C---------------------------- 48 hours

• 
REQUIRED CONTAINERS, PRQ"ERVATION TECHNIQUES AND BOLDING TIMES 
[Sources: 40 CFR PART 136 (7-1-1986 edition) and Arizona State 

Laboratory] 

Parameter Container Preservation Bolding Time 

-------------------------------------------------------------------------Bacterial Tests 

Coliform, fecal, total 
Fecal streptococci----

Inoraanic Tests: 
Acidity--------------
Alkalinity -----------
Ammonia--------------
BOD ------------------
Bromide--------------
BOD carbonaceous-----
COD -~----------------
Chloride ------------­
Chlorine tot. resid. 
Color----------------
Cyanide, total and 
amenable to chlorinat. 
DO, Probe------------

DO, Winkler---------­
Fluoride ------------­
Hardness-------------
Hydrogen ion (pH) ---­
Kj-~dahl & org. nitro. 
Nitrate-------------­
Nitrate-nitrite -----­
Nitrite-------------­
Orthophosphate ------­
Phosphorus (elemen.) 
Phosphorus (total) 
Residue, total------­
Residue, filterablelTDS) 
Residue, non filtrat. 
Residue, aettleable 
Residue, volatile 
Silica---------------
Specific conductance 
Sulfate--------------
Sulfide --------------

Sulfite--------------
Surfactants ---------­
Temperature----------
Turbidity ------------

P.G. 
P.G. 

P.G. 
P.G. 
P.G. 
P.G. 
P.G. 
P.G. 
P.G. 
P.G. 
P.G. 
P.G. 
P.G. 

G Bottle 

Cool , 0 c. o~oos, Na1S10a 

Cool 

Cool 
Cool 
None 
Cool 
Cool 
None 

Cool 
Cool 
0.6g 

do----------------

4°c --------------­
do----------------
40C, Ha SO .. , to pH<2 

4°c ---------------
required----------
40C ---------------
4oC, Ha SO .. , to pH<2 
required----------
do ----------------
40C ---------------
4oC, NaOH to pH>l2, 
ascorbic acid-----

6 hours 
do 

14 days 
do 

28 days 
48 hours 
28 days 
48 hours 
28 days 

do 
analyze irnn-.ed. 

48 hours 

14 days 

and top. None required-------- analyze.ir.~ed. 
do Fix on site, store in dark 8 hours 

P. None required ---------- 28 days ,. 
P~G. HNQ3 to pH<2, Ha SO~ to pH<2 i month~ 
P.G. None required---------- analyze immed. 
P.G. Cool 4°C, Haso .. to pH<2 28 days 
P.G. Cool 4°C --------------- 48 hours 
P.G. Cool 4°C, HaSO .. to pH<2 28 days 
P.G. Cool 4°C --------------- 48 hours 
P.G. Filter immed., Cool 4°C 48 hours 
G. Cool 4°C ------------- 48 hours 
P.G. Cool 4°C, H2SO .. to pH<2 28 days 
P.G. Cool 4°c ------------- 7 days 
P.G. do-------------- 7 days 
P.G. do-------------- 7 days 
P.G. do-------------- ,s hours 
P.G. do-------------- 7 days 
P. do-------------- 28 days 
P.G. do•-----------~- do 
p,. G. do -------------- ~o 
P.G. Cool 

plus 
P.G. 
P.G. Cool 
P.G. 
P.G. Cool 

4°C, add zinc acetate 
sodium hydroxide to 
None required ---
40C -------------
None required ---
40C -------------

pH>9. 
analyz. 

48 

7 days 
immed. 
hours 

analyze 
48 hours 



REQUIRED CONTAINERS, PRESERVATION TECHNIQUES AND HOLDING TIKES (con't. ) 
[Sources: 40 CFR PART 136 (7-1-1986 edition) and Arizona State

Laboratory]

Parameter • Container Preservation Holding Time

Metals

Chromium VI —
Mercury -------------
Other metals— 
Oil and Grease 
Organic carbon

Organic Tests

PCBs acrylonitrile —

P.G. Cool 4° C--------------------------------
P.G. HNOs to pH<2 -----------------------
P.G. ----------do----------------------------------
G. Cool 4° C, HzSO* to pH<2
P.G. Cool 4° C, HC1 or H2SO4 to 

pH,2---------------------------

24 hours 
28 days 

6 months 
28 days

do

do Cool 4° C 7 days until extr. 
40 days after extr.

Phenols

Semi-Volatile Organics 

Trihalomethanes (THM'S)

G., Teflon, Cool 4°C, add Hs PO4 24 hours
lined cap. to pH<4, add CuS04

G., Teflon Cool 4° C-------------- -- 14 days
lined Septum
G. --------------------------- do------------------- Analyze as soon

as possible

Volatile Organics G., Teflon Cool 4°C 
lined Septum

14 days

Pesticides Tests

Pesticides and Herbicides do Cool 4° C, pH 5-9, 7 days
40 days

until extr. 
after extr.

DBCP-------------------------------------
EDB ----------------------- --------—
Aldicarb --------—----------

Radiological Tests

Alpha, beta and radium

do ----------- -- Cool 4° C
do--------------------- do —
do--------------------- do —

P.C. KNO3 to pH<2

do
do
do

6 months

P « Polyethylene C * Class

-
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES AND HOLDING TIMES(cont.) 
[Sources: 40 CfR PART 136 (.7-1-1986 edition) and Arizona State 

Laboratory) 

Parameter · · Container Preservation Bolding Time 

------------------------------------------------------------------------Metals 

Chromium VI----------
Mercury --------------
Other metals---------
Oil and Grease------­
Organic: carbon-------

Organic Tests 

FCBs acrylonitrile 

Phenols-------------

Semi-Volatile Organics 

Trihalomethanes {THM'S) 

Volatile Organics 

Pesticides Tests 

P.G. 
P.G. 
P.G. 
G. 
P.G. 

Cool 4°C ---------------
HN03 to pH<2 -----------
-----do---------------
Cool 4°C, H2S04 to pH<2 
Cool 4°C, HCl or H2S04 to 

pH,2 -------------

24 hours 
28 days 

6 months 
28 days 

do 

do Cool 4°C ----------- 7 days until extr~ 
40 days after extr. 

G., Teflon, 
lined cap. 

Cool 4~c. add H3P04 
to pH<4, add CuS04 

G., Teflon Cool 4°c -------­
lined Septum 
G. -------------do--------

G., Teflon Cool 4°c -------­
lined Septum 

24 hours 

l-' days 

Analyze as soon 
as possible 

14 days 

Pesticides and Herbicides do------- Cool 4°C, pH 5-9, 7 days until extr. 
40 days after extr. 

DBCP ----------------­
EDB -----------------
Aldicarb -------------

Radiological Tests 

Alpha, beta and radium 

do------- Cool 4°c ---------
do---------- do ----------­
do---------- do -----------

P.G. l[N03 to pH<2 ---------

do 
do 
do 

6 months 

------------------------------~~------------------------------------------
P • Polyethylene G • Glass 



ORGANIC SAMPLE COLLECTION 
REQUIREMENTS

REQUIRED
WATER SAMPLES VOLUME CONTAINER TYPE

EXTRACTABLE ANALYSIS 1 GALLON
(LOW LEVEL)

4x1 -LITER AMBER 
GLASS BOTTLES

EXTRACTABLE ANALYSIS 
(MEDIUM LEVEL*)

VOLATILE ANALYSIS 
(LOW OR MEDIUM LEVEL*)

1 GALLON ^ 4 x 32 -OZ. WIDE-MOUTH

GLASS JARS

80 ML 2 x 40 ML GLASS VIALS

REQUIRED
SOIL/SEDIMENT SAMPLES VOLUME CONTAINER TYPE

.

EXTRACTABLE ANALYSIS 6 OZ. 1 X 8-OZ. WIDE-MOUTH
(LOW OR MEDIUM LEVEL*) GLASS JAR

OR

r>■ r»
2 x 4-OZ. WIDE-MOUTH

LJ • GLASS JARS

v VOLATILE ANALYSIS 240 ML ’ L J 2 x)20-ML WIDE-MOUTH
(LOW OR MEDIUM LEVEL*) GLASS VIALS

•ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT

C-2

1 .. 
j 

• • 
ORGANIC SAMPLE COLLECTION 

REQUIREMENTS· 

WATER SAMPLES 

EXTRACTABLE ANALYSIS 
(LOW LEVELi 

EXTRACTABLE ANALYSIS 
(MEDIUM LEVEL•) 

VOLATILE ANALYSIS 
(LOW OR MEDIUM LEVEL•) 

SOIL/SEDIMENT SAMPLES 

EXTRACTABLE ANALYSIS 
(LOW OR MEDIUM LEVEL• J 

,. VOLATILE ANALYSIS 
(LOW OR MEDIUM LEVEL •1 

REQUIRED 
VOWME 

1 GALLON 

1 GALLON 

80 ML 

REQUIRED 
VOLUME 

6 oz. 

24-0 ML 

CONTAINER TYPE 

0000 4 1< 1 -LITER AMBER 
GLASS BOTTLES 

GLASS JARS 
D D D D 4 • 32-0Z. WIDE-MOUTH 

~Ej 2 1< 40 · ML GLASS VIALS 

CONTAINER TYPE 

0 1 x 8-OZ. WIDE-MOUTH 
GLASS JAR 

OR 

OD 2 x 4-OZ. WIDE-MOUTH 
GLASS JARS 

• uu . 2 x 120-ML WIDE-MOUTH 
GLASS VIALS 

~ 
•ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT e -X 

C-2 



• •

INORGANIC SAMPLE COLLECTION
REQUIREMENTS

REQUIRED
WATER SAMPLES VOLUME CONTAINER TYPE

METALS ANALYSIS 
(LOW LEVEL)

1 LITER A 1 x 1-LITER 
POLYETHYLENE BOTTLE

METALS ANALYSIS 
(MEDIUM LEVEL*)

16 OZ. u 1 x 16-OZ. WIDE-MOUTH 
GLASS JAR

CYANIDE CCN “) ANALYSIS 
(LOW LEVEL)

1 LITER A
M

1 x 1 -LITER 
POLYETHYLENE BOTTLE

CYANIDE (CN * | ANALYSIS 

(MEDIUM LEVEL*)
16 OZ. ! . 

i
1 x 16-OZ. WIDE-MOUTH 

GLASS JAR

REQUIRED

C-3

• • 
INORGANIC SAMPLE COLLECTION 

REQUIREMENTS 

WATER SAMPLES · 

METALS ANALYSIS 
(LOW LEVEL) 

METALS ANALYSIS 
(MEDIUM LEVEL•) 

CYANIDE (CN - I ANALYSIS 
(LOW LEVELi 

CYANIDE (CN - , ANALYSIS 
(MEDIUM LEVEL• 1 

SOIL/SEDIMENT SAMPLES 

METALS 'AND CYANIDE (CN - J 
ANALYSIS 

(LOW OR MEDIUM LEVEL• J 

REQUIRED 
VOLUME 

1 LITER 

16 oz. 

1 LITER 

16 oz. 

REQUIRED 
VOLUME 

6 oz. 

0 
CJI 
I I u 
(" 
I I 

I 
'-..,/ 

r:> 

CONTAINER TYPE 

1 x 1-UTER 
POLYETHYLENE BOTTLE 

1 >< 16-0Z. WIDE-MOUTH 
GLASS JAR 

1 x 1-LITER 
POLYETHYLENE BOTTLE 

: 1 1 x 16-02. WIDE-MOUTH I I GLASS JAR 
i.__.J 

CONTAINER TYPE 

E'.:wa 
I I , x 8-0Z. WIDE-MOUTH 

GLASS JAR LJ 

OR 

JD 2 x 4-0Z. WIDE-MOUTH 
GLASS JARS 

•AU MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT 
~ 

e -X 

C-3 



Appendix D

Sample Treatment And Preservation For RAS And SAS Parameters

• • 
Appendix D 

Sample Treatment And Preservation For RAS And SAS Parameters 



WATER SAMPLES

Parameter Concentration Preservation

Add 2 drops 1:1 HCl/vial before sample 
collection. Chill to 4® C. Samples 
must be filled to zero headspace.
If acidification causes bubbling, 
do not acidify and notify the RSCC.

Volatiles Low/Medium
(EPA RAS Method 
624 and SAS Methods 
601a & 602)

a For volatile halocarbon analyses by EPA method 601, acidify all l_ow 
concentration groundwater and other drinking water samples. Do 
not acidify surface water, wastewater or any medium concentration 

samples.

Semivolati1es Low/Medium Chill to 4° C

Pesticides/PCBs Low/Medium

Dissolved Metals Low

Total Metals Low

Cyanides Low

Chill to 4° C

Filter Sample through 0.45 micron 
membrane filter. Acidify to pH £ 2 
with HN03. Chill to 4® C.

If filtration is not possible in the 
field, DO NOT acidify sample.
Request filtration from lab.

Includes suspended sediments and 
particulates. Acidify to pH < 2 
with HNO3. Chill to 4® C.

Preserve all samples with 2 ml of 
10 N NaOH per liter of sample to 
pH >_ 12. Chill to 4° C.

Treatment for chlorine or other known 
oxidizing agents may be necessary.

Test a drop of the sample with potassium 
iodide-starch test paper (K-I starch 
test paper). A blue color indicates 
the need for treatment.

Add ascorbic acid, a few crystals at a 
time, until a drop of sample produces 
no color on the indicator paper. Then 
add fen additional 0.06 g of ascorbic 
acid for each liter of sample volume.

SOIL SAMPLES

Parameter Concentration Preservation

Chill to 4° C

D - 1

Organics Low/Mediurn

... 

. ' • • (ll/87) 

WATER SAMPLES 

Parameter Concentration 

Volatiles Low/Medium 
(EPA RAS Method 

624 and SAS Methods 
601a & 602) 

Preservation 

Add 2 drops 1:1 HCl/vial before sample 

collection. Chill to 4° C. Samples 
must be filled to zero headspace. 

If acidification causes bubbling, 
do not acidify and notify the RSCC. 

a For volatile halocarbon analyses by EPA method 601, acidify all low 

concentration groundwater and other drinking water samples. Do -

not acidify surface water, wastew~ter or any medium concentration 

samples. 

Semivolatiles 

Pesticides/PCBs 

Dissolved Metals 

Total· Metals 

Cyanides 

Parameter 

Organics 

Low/Medium 

Low/Medium 

Low 

Low 

Low 

Chill to 4° C 

Chill to 4° C 

Filter Sample through 0.45 micron 
membrane filter. Acidify to pH< 2 
with HN0 3 • Chill to 4° C. -

If filtration is not possible in the 
field, DO NOT acidify sample. 
Request filtration from lab. 

Includes suspended sediments and 

particulates. Acidify to pH< 2 
with HN0 3 . Chifl to 4° C. 

Preserve all samples with 2 ml of 

10 N Na0H per liter of sample to 
pH~ 12. Chill to 4° C. 

Treatment for chlorine or other known 

oxidizing agents may be necessary. 

Test a drop of the sample with potassium 

iodide-starch test paper (K-1 starch 

test paper). A blue color indicates 
t.be need for treatment. 

Add ascorbic acid, a few crystals at a 

time, until• drop of sample produces 
no color on the indicator paper. Then 

add ~n additional 0.06 g of ascorbic 

acid for each liter of sample volume. 

SOIL SAMPLES 

Concentration 

Low/Medium 

Preservation 

Chill to 4° C 

0 - l 



SAMPLE PRESERVATION

Complete and unequivocal preservation of samples, either domestic sewage, industrial wastes, or 
natural waters, is a practical impossibility. Regardless of the nature of the sample, complete stability 
for every constituent can never be achieved. At best, preservation techniques can only retard the 
chemical and biological changes that inevitably continue after the sample is removed from the purer' 
source. The changes that take place in a sample are either chemical or biological. In the former case, 
certain changes occur in the chemical structure of the constituents that are a function of physical 
conditions. Metal cations may precipitate as hydroxides or form complexes with other constituents: 
cations or anions may change valence states under certain reducing or oxidizing conditions: other 
constituents may dissolve or volatilize with the passage of time. Metal cations may also adsorb unv 

surfaces (glass, plastic, quartz, etc.), such as, iron and lead. Biological changes taking place in a 
sample may change the valence of an element or a radical to a different valence. Soluble constituents 
may be converted to organically bound materials in cell structures, or cell lysis may result in release 
of cellular material into solution. The well known nitrogen and phosphorus cycles are examples nf 
biological influence on sample composition. Therefore, as a general rule, it is best to analyse the 
samples as soon as possible after collection. This is especially true when the analyte concentration .s 

expected to be in the low ug/l range.

Methods of preservation are relatively limited and are intended generally to (I) retard biol- 
action. (2) retard hydrolysis of chemical compounds and complexes. (3) reduce volatility vt 
constituents, and (4) reduce absorption effects. Preservation methods are generally limited to pH 
control, chemical addition, refrigeration, and freezing.

The recommended preservative for various constituents is given in Table 1. These choices are b.i»cd 
on the accompanying references and on information supplied by various Quaiitv Assurance 

Coordinators. As more data become available, these recommended holding times will be adjust?.; ' 
rellect new information. Other information provided in the table is an estimation of the volume .’i 
sample required for the analysis, the suggested type of container, and the maximum recommended 
holding times for samples properly preserved.

-

-

. ' , . •• 
SAMPLE PRESERVATION 

Cumplclc and unCQuivocaJ preservation or ~mplcs, either domestic sewage, industrial wastes, or 

natural w.nrn.. ii.a practical imrmsibility. Regardle!ii. of the nalure or lhe sample, complete stability 

for every c-nu'"tituenl can never be achieved. At best, preservation techniques can only retard the 

chemical and hiologic:il changes that inevitably continue after the 5ample is removed from the p=Hl'I''. 

iourcc. The chang~ tha1 take place in a sample arc either chemical or biological. In the former ca<;c. 

certain ch.&nges occur in the chemical structure or the constituents that arc a function of phy'iical 

condition ... Metal cations may precipilale as hydroxides or form complexes with other cons1i1uentc.: 

c:uiuns or anions may change valence slates under certain reducing or oxidizing conditions; 01 h,'r 

coni.rituents may di .. snlve or volatilize with the p:ts!>age or time. Metal cations may also adsorb 011'.,_• 

-.urfon.-s (gla.-.s, plastic, quartz. etc.), such as, iron and lc:1d. Biological changes taking place m i1 

sample may change the valence or an clement or a radical to a different valence. Soluble constitucnr,; 

may he converted to oq?anically bound materials in cell structures. or cell lysis may result in rclc:i<.c 

or cellular material into solution. The well known nitrogen :ind pho.,phorus cycles are e,amrlc, nf 

biological influence on sample composition. Therefore, as a general rule, it is best to analy1r ,11~· 
samples :ts soon as possible after collection. This is especially true when the analyte concentra1:,in ,, 

exrcL·tcd tnbc in the low ug/1 range. 

Methods of J'f~rvation are relatively limilcd and :ire intended generally to f I) retard h1ol- -.:1 ..... 

action. (2) retard hydrolysis of chemical cnmp<'unds and compleus. (3) reduce \ola1il11y ,_., 

constiluents. and (4) reduce ao,orp1ion effects. Preservation methods are generally limited , .. • r-H 

control. cheniic:1I addition, refrigeration, and freezing. 

The rL·rnmmendeJ pre!>Crvative for various constituents is ~i\·en in Table I. These cho1.:es arc b.1,n.l 

on the accomr,anying references and on information supplied by various Qualit, A,c.ur:.1:1.. 

Coordinators. As more data become availahh:. th1.~e recommended holding times will be JdJu,:-:-.: · 

rc:l1cc1 ncv.- information. Other information proviJcd in the table is an cstimatil,n or the \1.ilun:e .•! 

Ymple n:qu1rcd for the analysis, the suggested type or container. and the ma:\imum rC\:l'mmenJed 

hokhn11imo for samples properly pr~n·ed. 




